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(57) Abstract 

A cell having a modified foreign chromosome (fragment) is constructed by transferring the foreign chromosome into a cell having a 
high homologous recombination efficiency by the microcell fusion method, marking a desired site of the foreign chromosome by the 
homologous recombination method, and inducing deletion and/or translocation at the marked site. A method for constructing a nonhuman 
animal having a modified foreign chromosome (fragment) by using the above procedure; and a modified animal, a recombinant chromosome 
(fragment) and an artificial chromosomal vector each obtained thereby. 
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UT'/^<. MB^^m.^mmt ^DUEi^>](Dm^ imxa. Magram^, Nature. 3 
15:338, 1985) . \^ h ^ & =E 9 JWm'^ 0) m ( Oj ^^ b . ^^^7Jim&=E9jl- 

^lUmiS. 1994) . ^hiZitm^CD^m iB^Ai^. ^Werh- E..per,en 
na. 47:923, 1991 ) . ^ tli m m m ^ ^ (D ^ m m m ^ ^ igi^ii 
- Velander^. P.N.A.S.. 89 : 1 2003, ' 1 992) . il ? « A © ^ ^ h L T (i ' ^ ^ 

mmm^>,zDnM^Axt^:^m (Cordonb. p.n.a.s., 77:7330. igso) -c^.j.. 

P< 5 v-^ 7. ^ f^iJI- S (Takahashib. Development. 102:259, 198 

^iz^.^xo)^, Esmm^^(D±mmm^mx'i^hm^mizts^.^xiit^xcD 

< CD h 7 > 7> X ^ 7 ^ V 7. 1^ ^ n T t , 

^^ST'St.;*c#/^DNAKit^:^AL,-^JcD-0(3:. #§Al^fef* (YAC) 
(I^ □-x>y^tl/c^i^ 670kb®DNAir>^T'i)§ ( Jakobovi is b . Nature, 362:25 
5. 1993). ^ ^ i-S3fitI /cC o T t h fixi^afloIj^^O ql^^i^tD^ 8 fJSt>'^ 

/c (Mendezb, Nature Genetics. 15:146, 1997)„ CtLb®^g|(i. YAC^l^gJ^ 

Mb-T'^7)^'^JfcDNA?:^□-x>^■T-#5i:^nTt^^;iMDen Dunnenb, Hun,. Mo 
1. Genet.. 1:19. 1992 ) . lli m & MM cf, x- li. . ^0 DNAfiE ?.J |SJ ± © ffl A -M JJJ 
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Z t tHi] h nx is <) . S '(§ ffi ?iJ ^: ^ < W t- 6 t h DNArr >\- ^e: ^ ± ^j: B X' 

Zi^a&i^f-t z. t ii^mm^^i^-^t^^) i> ^ w^^. n h y y ^ dna ^ t* vac ^ -r 7' ^ 

•J-c-Ji. ^ ® 20~40!lS*^'fni "b A^com^ A ^: C L T i-^ o (Greenb. Genomics. 
1 1 :584. 1991 ) . 

^ CO ^ (1 oMbu ± tm^-^ i -7 7. ^mm xt ^ z t ii<u^ h ntcL 

(Richab. Science. 245:175. 1989) . C O ^ <b n /c v 7. fli (Z v^ T 

k h tt^WDNAse^ij (Alu mn) ntzi^K t k ol^T tifii 

tix ^ /c. ■ ^ - T'ffl b n/c^fei^pi^ffi-C'tiifefef* ^ 7. ^ k ^' 

5 ;^ [a ^ -r , 6^ gf ;^ ^ y - ^i' ^ <jg ffl t ^ !i , dna g $ < ff >t- •fk 

L T L ^ 9 w i: ill l:t n -f , \i.X L tzM.\^^-m^ (Dd^At L T 7? L T ^ S pj 
l^-rtl!I -l± i . S T- lMb$: ^ S - li t ©^f *DNA^>Y ^^'?7{i{*/v#A. 

(i, Cook-b, Nature Geneiics, 7:162, 1994) . imm^^i^ ( Hood , Cold Sp 
ring Harbor Symposia on Quantilaiive Biology, Vol. LVIII, 339. 1993 ) 
ffl i£ ^ -I* fit H (Carrol P.N.A.S., 84:8535. 1987) . v 7. h □ 7 -< > (Den 
Dunnen-b, mJ gfi ) ^(3-, (D 3 - \i Q \}lih t m X ^ X ^ ^ ^ Z t i)^ 
^htiX^^h, t^Jt^'.i, k h SiJnl*® E^p°a i: L T cDmg147i^ b . kh©^5g 
^'Dy'Vymm (~1.5Mb. Cook<b, sti IS ) , k (~3Mb. Zachau. Gene, 13 

5:167. 1993), SUA (~1.5Mb. Frippiaib. Hum. Mol. Genet., 4:983, 199 

M^CD^$.mx-ltT--simX'^o ( BiiS/W ;t f- ^ . 1993.7.5.) . 

mcD^mm'simv h i>. s^i^n. ^ mm^i^ ^ ^ -v' i& & -t ^ z t ^ x n h 

n6G/^>H(i. iffiSJ^Mb- 10MbW±CO;>; t LT l^o. ttf o T . ^ o K d 

^- n ^ CD G/N > K Jr. C ■# r± 1" S C t iij] hi)' t ^X t . Z n h (D n 1^ B 
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ifl ^ 0 7. (1 A -t Q /; tVO i: It. iJil EJg -? ^] 32 CO jfe ITr J-t ( SMbl-lA ± ) -^r 
Al-6 C i: ^^^£^iJ?T•■^o - n t CD f^m V 13~T^ in titX' i, . 

C C !I lit ^1: ^15 15R T ^) 6 lMb^:.^iA.^,^i{5DNA5: 7 0 ;^ flS] «c A L. ^J^ 
^ -ti- 5 S rj 0 P/fl 5g t!*^" ^ = -n T I ^ 6 . 

t^^l^o) r JK^i: LTfT^cj:4ono„ .'fl ilS <D {^^^ A < o fg ^ ^ 

^TOSA^' (<5'JA!i'. McBride<b, P. N. A. S. . 70 : 1 25S. 1973) . (D ^ X' t W. ^ 

Xhh (Koi^b, jpn. J. Cancer Res., 80:413, 1989). ^ ^ n -tr ;U Of tl -5 

S^fflaStii^toC^dJ: < ©tg^.'i 1 ;$:) O ^ f$ ^ ® a t ^ C 

^;6^'^tg e-^o. C£D;&S!:<i ut#^n/c. h h §^ ft 5: i * /£ 1 § ^ y 

( Saxon EMBO J. , 5:3461, 1986,.) . $ ^ C , 5 ^ □ i: ;KZ > v 

6 (Koi^,. Science. 260:36 1, 1993) . t /=C ^ , ^ ^ □ S !i , ' 1 Mb % li A 
D.NA^r (I ® A t ^ ^ L T ® L T c i: % ;l ^ ri . 

^^(CiSlf-r 6ES|fflSaa)^M (Evansb, Nature. 292:154, 1981 ) C J: U it 

^i3il^©fe©i:/^o/c, :: OESffliSii!i^iS3g{5^, li^«^*^.^s. ^ (; 

fi. t^Wiie^-m^A!IJ:§^^*i#AnrBl^/^U. v^;:;fift 
a5f^*^'gS(:fT^=C^o ct ^ C^c -p/c {mx\t, Mansourb. Nature. 336:348, 1 9 
88). o /dtES^M v->^-y7 >^'i;ioT^i6^3ia-i^^®^ 

L X {/Fi? L . B S^liSfi ^ ^ A L /; h V > V X ^ .y ^7 V 9 ;^ <h jeSe 

■7 7>(7DfAftiia^ ^: m\% Ltz^^T^^M V In f.^^ ii 15 -j^ ® A L /c v 0 ;^ t 5^ SQ 
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^it. V rni^ MB-f 9)} m & < m ^ Z t i)^ V t ^ , IE - i^miMr^ 
Mu.MB'r (7 \y Jl) 7? 1" o „ 0 P- (D {^^ CD 7 \y J\/ (D fn W.S^ M B ^ ^ (\& 
i3i L h 7 > 7> V X ^ 7 ^ ^ 7. T- (i . 0 7^ltRm^(D\i b mitmfil*^ ±^ L , 

±^t h (S. D. Wagner b . Genomics, 35:405-414. 1996) , 

7 Jl' t tm^mB^^ i± ^ Z t { 9" y Jl J V <P 7 ^ V) tj'ut^tiXttz, 

\^-h^Lm\^^m^Ri%m'&X'%ht\fzmmmB^'Kmnu^t\n v i vo X'ommt^^ 

IS II ^ /c ^ Z t . ^ )|fJ !i J; 5 ii JE ^ o I ^ - ^cC (T) 11 S *^ b ^ M ifll] J3S ^ O ij- 
^btg*^'®T L T -5 fc^ ^ n*^'* o ( • SI. ^^g^SOfffi /W:^v'r:ji7 
;i/UPS/U-X :fe5^rift^©SJ^S^I5. ^F±^i. 1995) , ^)SvMi. 28^(7)31 
5? ^ > 0!j ^ !i 4^ ;t 7 -1- V > if as ii L T y o -7 -r V > 5: ffi l^ T 7' ;b 
J y <p 7 ^ V 7c L fzm It . ^ - a it ES^ g§ ^ -7 ;^ i: S jjy (i ^j: 
(jggPb, M^lg« 21. 42-45 , 1995) „ * /c. ES?a flS « ^ il J: o T ^ 

-fb t& ^ M r ^ 9 fc^ n ^) u . 2 [p] CO V - > ^5? - y -y X -I- > ^' t- (i ^ p< ^ t 
x(o^M*fflg&-^cD^ibM ^^/ct t^:^)^ m 2WLm(Dmw\%^^^^mt^^^x^ 

i-^^j: t'*^ b (gt^K b . Vol.11 No. 20 tifij 1993). H W 31 {5 ■? X JI 

^ g ^ ^ t# S if ^ . <t 'J ^ l-t ti « ig G ? 2 o J.>L ± CD ^ ^ (; !i . ^ ti n CD 
Wi«a?^^xD^a$i^-/cV'i;;j.$:f^|^L/-'cCD^b3cKLT2oi->l±®iia^^ 
^-=^''~XinLtz-^ ^ T.^ni'^nt ^ Z.hi)^^t-^tz (N. Longberg b. Nature, 36 
8:856-859, 1994), fig 1" 6 ^ § il ^ /i^' 3£ g L T S L . ^ K tij: o T 2 O J.>1 
±t0 3IlE? L /c -7 7. 7iq# b tl^cC i-^ti^ (I (i, ESjiffl flg iZ v^ T , 2ocDli 

9*] it {5 ? ^ ^ 5^ D C ^ fft $ 1+ V ^ ^ L . 5C IS (I J: o T ^ ffl 7. 'fc 
ifU't^Z.t-b^'i'ititiX^tz (J.H. vanReeb, Hum Mo! Genei 4 : 1403- 1409, 1 
995). 

^Ji-^b^ftEtt ^: ?^oES«BM ^£ . in v i t roT- ffl )M !: :^ fb $ -5 C i: t^U.^h tl 
(T. Nakano h. Science, 265:1098-11 01, 1994, .A.J. Poiocnik h. Th 
e EMBO Journal, 13:5274-5283. 1994) . C (D i o 4 1^ ^> X x A . f^Jx.(i/iX5A 
B fJll JJS * T- fb ^: §^ ® T' # o V 7. X A (i . B «11 IJS CD ^ It ■ ^j- ib ^51 (I jo i ^ T fSI fig 

5 



'^'O00n0383 PCT/JP99/04518 

■t 6 HI CO IS • 'A itm -7- (D m ^ (D m m m ^ n t © . 

-J5. E'X MkOm A t I ^ o ;t lift T' li (w H ® YAC-^ ^ - !: ^ □ - - > /7' nj fig 4- 
h ^ >^^>'x - -y ^yW;tD lggjtt-!r^x>x^ 7^ i7. P143-. 1989) . 

mm t Lx li., (D J: o t (D m h ni, , 

65 c ^> o i: % A ^ nx £^ rc (Gropp^j. J. Exp. Zoo)., 228:253, 1983; 
/W ;tv^:z7;bvU-X 8 - y ^ - ^ ^ ^ , $±tt. 1995) . 

*^'*^^l:/^ES|ffl^l;^A$tl/.ti-, ES^lSS^r^^h^-t^/c U (Muller^, Nature. 

311:438, 1984) , % it $ T L ^ 9 c7) T' 4' V ^ (Sugawara, Science. 247:7 
07. 1990) il^A-btl/c. 

®^ni:[i]^;iIEL<.^tgU. ^.1«4M^. ?a a§ foM:^ S ^ 6^ il^S ^ ^ ^ g 
^ Z > *i T- 2^ 4) h I- ^ PnTM iC -:3 T ® ^ 3^ # ^ (I 4 ^^ ^ - (D 2 # !; (t ^ 

i;f#^T^^b l; MJI^?tmW4it^^? ^]^(ifcM:r^Sg4tSi>JA^-,T^^$ tiTo§ 
(Ceder, Cell, 53:3, 1988) . 00 ^ is: , M ® £ ^ © « fe^h (C nj X 4 ffi 

^b^D1^^.^i^Is^^ti.«^^^n, ^^^^ou^t^hh. (Hsieh 

b. EMBO J.. 11:315. 1992). g . « jb $ ;K /c )NH flS 4^ T- (i 4 W It -15 L T . 
de novo©;^^;U^b*^*ec U^-ti^^ ^tiTi>6 (Aniequerab. Cell. 62:503. 

1990) . ct - T'©«)f5Y*^'b. •^mm-mu^. t - ^ 9 T^MMfiiiijawii 

^ < iS/^C ^ 5^;l.^b$ nr T'db 6 9 mf>{^3Ifi-?*<V t7 7. £D Bililll T- r: S (I 
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■^mt i> t mi^i-t i z t it^ ^X' li^^ ^ tz . 

w'T''. R3 jii" o t O L T I Mmensee b © 2 o {ig S ( P. N. A. S. , 75 : 1 9 1 4. 1 
978: P.N.A.S..76: 879. 1979 ) C S @ L 4: ft tll^ 4: b 4" i ^ 1 (i t h ^ M «11 
)]S ^ V 7. ECU)] . to 1 (i 7 Mff ^ fill Da i; V 0 ;^ ECiSffl 

!I « I ^ T ii ^ (D ^ ^ ^ (Z g[ ^ < ® IJ r^r* JXi $ n . -r © ft ii 'ft is: f6 «, ^ >: # A 
"bnti-^o (iJOb, 797.C05^^h-v. JiX^tt, 5 10, 1987) , ^/c. 
1 a ^ M 1^ M ^ tl T /c (I r^l ^ T . ?S ^ b 1 8^ ^ ^ S T' Z « 

^: S^T' # /c i; 9 U 4 'v^ o T . Z (7) «g g !: i o T (i , 

V-^T^lif*;: v^T $ if. ^ ± ig & ? ^ ^ -tf ^# /c 

t\.^r> I i: (i T- § 4: V ^ i: # ^ b 4a T # /c „ 

Co L /c 1:^ fe^ 'v^ T . ^ ®t ii: i:" <D E DNA ?: v -^7 7. ^ !+ C 55 i: 1" 5 Ifi 

$ n/c C t {i± IS © 11 imensee "b CD S S J-^l. 4; l\ 

S /c. * ^ , mJ fS £D > 7 1^ t h li ck (J-' ^ ^ ^> !i S * 1- o II ^ So ct 
. ^ b c . * !i , mi 15 CD V k h li ti fc^ J: ^ © ? iT. a 5S 1- S ^ g§ i: 

$ ^ (z S . * ^ ag , t: h li CD <i jjji , ia M S /c li Jffl flg ^ ffl i ^ x . ^5^5:^ 
fe{*^/c(i^cDir>t±©MfE-7£0^^j^tlT'*-&^fetl^6*JfiS14 4:tlM?:^3IT 

*%P^(i, ^'l'*^fe|*S/c!ircDrr>t ^riSit L. 1? ^ f;<J S /c (i ^ CO rr 

^ CD rr ;t ^£ A $ -t!: S 5- «11 Mt LX ^ij /TJ nj ftg 4 # fig t jVf 1" €> ^Jll 
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* ^ B§ S ^ {* ^) S l^ {i -r O i^- E5f 1 5 ^ o -t ;i/ a c J: ij V 7. ESffl ^ C S 
? A^' it y /7 7 ^ ^ tX K 1^ Iffl M f# ^ - il t, ^ Jjj L /- „ ± ^- ^ ^ ^ 

^ ^^j^to^s^-^r^^'j , ^ih^m^^c^nt^mm-^mm^-^tznm^ 
m^^oizjitom^izj:'). ^^t§^m^^i^nt^mm--mBm-^tziim^ 

*^'670kb?:Mx.-Ct,J:<. ^bJl. 1Mb W ± T' * o T t =1: 

* /c(iffi?j((7)5')-ife^^f;^fe5,,x(i;f £r)rrj4-$:i;t>*liljrai: 5 ^' o -t ;u Jf$ fl| rii i > 
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mmt ^cM-^ itx n /^ -r y u y \< mjMt^ h mm^ tir^t cox- $3 -^x t 

ii , Iw IE / W y U -y Y mm*' h ntz ^ ^ n i: b (i ^ C )lB^t^ 

(jym^^mmtm.'^^^xi'^'-^-^ ntzmM-b^hium^ ntzt>(r)X'hr>xt ^ 
-t-tz\t\%-^(D^v^yk^{thh\.^[t^(DW\)^^'^tjmuit\ivi£.^2{%wmm.x 

h X h ^^-^ . S :?n-tr;Hf^fi!cHg®iSi^l^fflflaii-7'>;^A ^ mUX h X t> ^ . 
^Mk^iEtt {^J^l- S )K -14 ^ fit l}§ , E 'ft 14= ffl rai . K 4 M ifa J: 

»T >t g ® it is ? 5: ^ t. CD T' 'j\ # tM4 ^: }t 1- -5 ?a M ^ CD ^ 

T=tcki'^ :a'{b^fig't4 {^^1- SJffllSd . fy IE § 6*J O ilfe ? i: IH I; ^ i.^ 

g WcDiia?fiJn{*iSe? T'^ -tj T t J: i-\ lnf*ilfe? (i}A{*fiSIiia? fo^ i t>' 
ivxf*@m3ie?T-^5 o T t =k 1 J: a' 2 co;5)£(: (i. ^1-^^fef**S 

>^±©i^IlEewcDa{^^tlI](^^)^l^^i^^gl5]©p^lH■^tiie^z)^'6$ig$nT^^ 

-ft 'It « J$ 1- 5 Jffl flg !I . S ^ (7) it ? ^ ^ C * ^ f* ^ ^ I ^ (i ^ ® ^ it 
1^ A L /c ^ . Iffl M i: mj IS @ W ® it {s ^ i: Is] b o v Mi *g Is) (D p*3 E -ft il ? 

^ II U €) ^Mitaill CD EttiSte? L T ^^©^^ t h II] W 

it ^ ffi mil ^ A iS c ck 'J f'P -r 5 c i: X' § 6 , ^ ^ 7 1^ t: hli !fe (i . ^- 

tOT'^) S ^ J: i\ ^ 7 t h iEii t) (i , L < (iffiSILatl-e* 'J . J: 'J «^ S L 

< (i -7 -t; Tv T- * § . 

3 . * - ^ /c (i^S Sit (D ^'1- ifc tfe fc (Hi ^ 5 (i ^ CD ITr J^r t ^ t' ft ^ flH<|- ^: Cfi W t h 

9 



wo OO/1 0383 PCT/JP99/04S1 8 

^ - ^ li.m-^(D^^:^m<tW ^ it^ (Dm (3- 6 l O k b$:^^TtJ:<-^, 
3 © (C T (i. ^'f ^ ^ ^ § ^ g ^ ^ ^ ^> . ^ 

s /c, * m {* ^) S v^ ^ © rr < 2 M @ 6^ 31 ? ^ f CD 

i: in i; i>(itgfiicDi?g@'i4iife^c7)j33fii t tz itFi mconitmB^^^mm^ tix 

l^ii-e^DrrJt ffii?F L . ^'i- * Sft * s ^> (i ^ ^5 gTr JV ± ® 
10 



wo 00/1 0383 PCT/JP99/04518 

& -T- 'k ^ t h . * (i , '-Xi - t L < li.m^X(D 9\' ikyk & $3 h ii^ 

(Dm )i i i^t^ L , * m fc * o I Mi ^ rr )t ± © ia ? ^ ?e 6 -r CD ? . 

6 . i|i - ^ /c li )g ^Ji CD 51- * ife ^) o I- Mi (7) ITr ^ L , ^t- 3fc 3^ ^ -5 
>'Mi^CDISTJT-±cDiHET-^^6^To4(D^y5^r-bhSfit)t>L<!i^(D???>^/c 
{i 5 CD k: h i) !^ t- L < (i CD ^ M ^: . ig Ie ^ h 11] L; 5) 6 i Mi tB |b] cD ^ ? 
i^mUTi^^.?^^iCD^^t: h m t it i> Z t IZ ^ ') {'^^^ n/z^ \l hM'^. 

ttzlt, 0uiBcD#-tL<(ilIgi[CD^^jJ^fe{**oi-Mi^cD^;^?:{SltL, 

7. 4(D^^^^fthii]!l^t.L<li^£D?df., 5©^^thIitlt.L<li^cD^i?>. 
^ /c !i 6 CD h !^ t L < (i CD ? S 5fe t m . 

8. 4CD^;^^^fk:hSljt)tL<!i^cD?ii> 5(D|^k:hKi^t;L<(i-^cD^#.. 
^/ctieo^^t hS)?^^. L< li-fCD^M(cS*t-5?ffl8a. 

IfflSaii. B ^fla-C * o T t i L - lil?53CDM^E&3fecD1iI]Ri^#JElSI5) -5 iMi:^ 
-fbSDMircDia^^fllT'Sj-rj X t 

9. ±iEcDB^flSi:^xo-vjfflSS^cDl^^i:J:lJ^^ii$n;^:^^-^7''; K-^, 

10. 4 CD^Jr 5 1^ t: hliit^t; L < !i^ cD-TiS, 5 CD^^ t h L < (i-ecD^il. 
^ /c (i 6 CDI^ h h L < (i^cD^J^.cDfii^. ^ /c (i^aiac fcM^T . ^- 

X O ^ &3 iz 'li n ^ ^ i^-t ^ z t i 1 1 i . :i ^ &5 !: S 'fi ^c<: M 
cDMiiiS. 

^p^^l^h Mi)!t^cD?fflBS(iB|iflSX'i)oTt.J:i^ B^ffligfi^xD-TjifflMi: 
it^UT, ^ tiT i^T t ct 1-^. S/c. =^ ^ ^ h S ii!fe)cD?JBfl& li, iiiticD 

m^^A^(Dmi\mmmm$> i> ^Milt-fbiMBS i:cDSi^Jifflfl§-c-^)o-(:ti:i\ 
S*] fi iifitf*T-$) o -C J: v^„ }n{*(i. ^ L < !i ?L Ifi (D T' ^) 

•J . ck U » * L < (i t: H Jfi f* T- 6 , 

11. lOcO^^ffiliJ; g l^itT't S^ti^sgdS'ffi/cCtlS. 

12. 6 7 0 k b ^ ^ t h ri{*iHE-?CD'> 4: < i: t - o {JftJ^ t , ^^t^^^ 

1 2CD t h il (i , 1 M b JiA ± CD k h I;! f^i^ iis a cD '> 4: < <!: t - o t fii L . 

1 1 



wo 00/10383 PCT/JP99/04518 

^ ?a -t ^ t ci; I- V t h m ja {5 -7- . 1^ h iri m mb-t. t h <ii m k m&^. t h 

^IZh^-Xli.. T © k h fiil^iSa-r > [nj C ^ 6 .v^ii;^g|H]c;5;lt• t ^ iHI) t) ^ «J te ? 

L T -5 ^ ct v^, -r©t: h jfi iiS & ? ^: |H] I; ^ o i. Mi .fS ID co t hJijitam 
«J it ? 0 ^ m !i . ^ f§ [5] Sfl j« A !I J: ^ t h S/l ^ fix il ^ CO K {I J; 

14. ] 3CD /^ ^' 7' 'j K - V !C j; U g ^ $ n 5 fil , 

1 5(7) t h Si ^ c ^bn^ T !i . m 1- ^ t h fit ^ ^ 7. = ;i ^ 7' i7 7 ;^ ii 

7. ^ /c -9- 7' 7 ^ ^ , I g M , I g G , I g E , 1 g A , I g D X U ^ n h 
®-y-7"777. ^/c!i^n'bCOla^^;b^T-^oTt.<iV^. 

16. 6 7 0 k b ^ 5 ^- ^ /c {imS[©^Jtt D N A «|f L . IS ^ 3}5 D N A ± 

S;'c!i?Ig5®^1-5|tDNA^«|$L, !l^l-3feDNA±CD«fi^«:^ilLTtJ;l^ 
^^t-S^^DNA±c7)ilf£-?i:|5]L;^oi.Mi^ii5]cr)p^|l.t4a^s^li^JILXl^ 

17. #-^/c!3:^Ig$[CD^*^fe^^^^§l^^+^®|fi:)ii-^^^. = l7 n JU if ^ L . 

D ir i: CD g4 ^ !: J: .j , bo IE m - s /- ?j{ ® ^ 3fe ^ ^ ^ l^ Is: ^ CO ^ 

fSC i: ^iftm^-r^, ^■7>7vx^>y7?ft hSil^to^'fl^a, 

o T t t N „ IK ^ ^ T V ^ 6 fii ii5 a -7- (i ^/i m m ;a e -i^ ^ i in ^ n ia fii -f 

12 



wo 00/10383 PCT/JP99/04518 

c o T J: ^ 0} it^m^iL^t f'j t o m ifd '.t . M im m \u , m ?t iffli ua , k 
■te it M fill iia ^ ^v'^nh(om n f* s iii j; ii j;^ i- 6 c i: a^' x- # o . 

19. '> 4- < > t- 2 0 © f0 (11 J:|l j$ A !1 'J , 1 8(7) fffl rsi «r 1- -5 5r i£ . 
1 9 © ii ! : io- ^ -r ! i . SfJ t^^^fe v - 77 - g ^ 1: ffl i ^ § f B IhJ M ;l : : J: ' J ^ { b 

^ f± K iif -r o US (7) II i2 e ? © ;t inj ® 3; ig- a ^ ^ ® u , is jai us 
^ © r? a T c ig n L , m m m i: 4- o s ^ u . znh(D^z 7^1:7 

y C^'t i Z i !I ct U a iS £ ^ to i31 f JJ ii e ^ fiS ^ tl /c fSi ^: '(§ S X fl 
^ ^ c t J; ^iS^Jif V - 77 -iiSg^ ffl l^ S IS [elSIi^' A !I ck ') "^it^m^ 
is ^ T o f31 © |*i H 'ft ^ © )t fJl CD IL ia e ^ £5 L . $ ^ (I B G 
? © fill O ffj CD ?t 31 il {5 ^ ^ it 7 - 7? - iS e ^ ffi l^ o tg [1] 11^ A (I J: ij 
55 L T t cJ: 'v ^ H iS ^ © it (BJJ © 31 31 e ^ 55 -r ^ /c it) (D 11 1^ M ;l 
!: ffl t-^ o ^'^J B'tt V - 77 -ii{E^;b\ (it :^ CD i?J © M 3i -il e «: 55 il -9- -5 /c <S!) CO -tg 
IIim^A!:^<.^§!i^Ji[f±v-77-iia^i:|WIl;iI^T'^oTt.J:'.\ P^Httii 

a ? CD )^ (PJ CO 3X iS e ^ ^ 55 t ^, /c <ft CO -ta [5] Ifi ^ ;5 ;i I ^ 4, ^ it V - ;^ - 
3S <5 ? *^ iiii ® f J ^ 3i 31 a ^ 55 t 5 <s^ CO ;f a [i] m ^^ A f : ffl v ^ 5, ^ it 
■7-77-3Sa?>:^4 5.fi^T-$)-3Tt; 

^ /c, $ ^ BJ (i , ^ - ^ /c (i (D *f 31 e ? ^ 6 V^ T CD it 4 -v^ L (i# - 
^/c!3:?I?ScD*f*^fe{*^)^l-!-^(DBfjt?:^A^-y:§SSIfflBahL-CC0, rat) IE 
CD f b ^ ft^ft r ^ -r S Iffl CD fij ffl ^- S % 5S 1- 6 . M - g Is: ?t ?i CD 5'!- 5fe 31 e 
^ 5) S 'v N CO »f ii « 7' ^ 7s 5 H . =; 7. 5 K , Y A C ^ cD ^ ^7 ^ - ^ i\ ^ 
nTl^Tt,J:<. •^-^/cii?I^5CD:?|-3fe^fef*^^VMj;^(D^)t!i5 ^'□•tr^U!: 

!i. ^^fk^fi^tt OTfflflS!! 55iS $ 1^-5 F*i)Btt3Sfe^ t [5] U ^ /c 

!itg|5]C03Si5?4: ^OtCOT'^jo i; j; 1,^*^ '-Tf PI ^ $ n -o i- CD X !i 4 V ^ 

^fflff!I^ol^x. rta[5](^igfc? J tj^. *?^mp^ ^ /c (iep^ i^x , ^m^tz 

3£ fi;l CO 'ft M ^: M O ^ > /A ^ 1 5: □ - K -t 3a a -? *: I ^ 9 t © ^ 1" o , 

iXf!f-r S fJII M CO ^-ij ffl 73 ffi ^ (K- 1- -5 „ 

;^ b !i S /i . /ji ^ m li . xi'i - g /- It m ?i « i|5 a tJb o Mi ^ CO m 

13 



wo 00/1 0383 PCT/JP99/0451 8 

5 ^7 n -t ;U flH ;g L « Wi ^ ^ a t cD^^ {z ^ ') . fiu 12 '1*: < i: t 2 H cD 

^'f 5fe ^ (* ^) 6 t Mi -f © Br ;t ^: A $ -ti- 4 - i: iff m ^) , m - ^ (i ?I Si © 

^ * ^ ^) 5 I Mi ^ © >^ ^ t' 5jMb ^ fi^ f± eft ftf 1- o la JIS ^ ^ ?S , t6 ^ 

t>' m - = /c (i ?S gi © ^1- ^ fe {* S I > (i ^ © rr it 5: 1 1' ^ ^ □ t ^ L . 

5 ^ □ -tr ;L' i: CD Hi ^ (I i 'J . Hu IE ® ^d: < tt 2 mcDPim^MB'? t^m^ tiX 

?> it ^ i ui^-r mm ^ m Bi m - ^ tz liw.^ (D ^ik^ $i ^ ^ (D 

-S/c!i^g§l0^*^fe^^^o^.^(ir©tf>t!i 1 M b iSTdi^m) ^m^ii^s 
^ ^Wfot^CDT'^oTtc!:^^ 9\- ^Pk^it h ^ It ^ (Dm }^ lttfii=^ ^ 3 - Kt 

>t^#0 5^nir;l/!i, ^-src(i?I?&cD^*^fe<*:^5i.Mi^®BT>t^^t;aB 

ij ^ jv{t. By IS -f yj -y V mm.ii^ hmm^ tifz ^ ^ u ^ )v ^ h\z^ o 

2 {* g§ T' ^ o T t i I. \ ^ ^ D -t JF^fiSt CD S ?i J9§ (i 7 '^7 7> A 9 Iffl T- * 

T t; J: I ^ „ ± IE CD ^ ^ ^ ?rti Mi <D M -S C fcM^ T li , ^j; < i: ^ 2 S CD 
B ft 51 a ? $ m: 5 ^ ig'tt ^ 1- S ^ BS , 1^ ifffl fcM ^ T il 

$nTV^€>P*3H'14itfc?^[5][;«)5lMi^i(5]CD31jE^^^t"^*^fe{*$)^i.Mi 
xcDW;t$:^AU;^cfl:. i^?aS&i:HulErtISIftiI{E?^|5]b^)-5i,Mitg[^(D5ie^ 
L T -5 t h li^cDM i: ;< 7 5: {^1^ L T t i 4' < i: t 

tiTi^-5l^Sitilfe?^f5]l;^Sv^<i^|[^]©jt{E^;i^'^>;JILTv>S^Jjt<D^fth 
iHi) (i . -fl 6*] 31 & ? ffi |5l m A S «C J; ij fl^ ^ $ ;n t (D T- ^ o T t i i \ ^ 

ilt ife ^) ^. iMi ^ £Drr It ± CD ii 7- 5: L . ^'f ife t^J 6 «- Mi CD W ^ 
^: f^MiG ii rT ftl t (D T' ^) 6 i: J: v^ , ^^r ^ 7 3|2 k h $|j '-t?!! li irili ?L lij T ^) ^ ^ i 

14 



wo 00/1 0383 PCT/JP99/0451 8 

< . J: U W ^ L < !i . V 7. -C- ^) o , 

^fz, -^-^ma., - * /c (i ?I ?i 0 ^-f- * ^ ^ o t ^ (i -r ITr it ^ 5 ^ □ 

a i; d; 'J M t o c i: T- g . ^ - ^ (i S[ CO ^1- ife ^ fij^ * S vMi (D Elf in 
!KI «: S -f 5 /c <)?) ® ± E ffl Sa ® ^ij ffi ffi t ^ f o . 

* ^ (i , ±B (D ^ ^ 5' \i h (D w mm ^ ') i'^ m:r ?> 1 X' ^ . ^ - 

^ !i -r © ? © 3^ 12 !i cJ; U ^# ^ ti § # - ^ /cli (D ^1- 515 ^ ^ -5 V Mi -r W 

i^$> h^^ii-^ (Dm )i ±comB^ i -^m-t h (D^m^ mmt ^ . ^ h iz, *^Bg 

fi- ±E©^^^^ft: hlit)t.L<ii-r©?^. ^/cli^^t haitlfcL<(ix© 

tL<(i^©^^. (IS*-r5ffflB§^^xD-v^aMi:©l^^!Ic^:U{^^etl/c/^ 
7' u K - V ^ « -r § . 

fei*$)6iMi^©ir>^r±©iife?*:^^-rs±iS©:^r^^l^thII]tit;L<(i^ 
©?il^/c(i±ia©^lit hm^tL<itt(D^iJh^, 

|5] © ii ? :X II L T c ^ -5 ^ © # t: hii t 5e SS ^ o Z (ij; U $ ti /c 
^11^ t h i/) . ^ (i . iju la © * - t U < li >S © ^-f ife fe f* * S I Mi ^ © rr in 
(» 1^? U , IS ^'i- il5 ^ fe f* * 5. V ^ (i T © »f >^ ± © jg Ik ^ m -r X © -? Sf, $: fiHi^ 1" 
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wo 00/1 0383 PCT/JP99/0451 8 

t, L < <i-r |fl«il S /c Ji^ifljjS {I fc- ^,^T , * - ^ /c ii ^ © ^ * ^ft 

^^tlM'a:(Hl«1-€)C ^£?#'i5i^to. :i -5^ 6^ !i S f± 4' M (73 S3 3t sfc ^ {ft t S , 

IHIfi§(i B aflST'^ ^ T t J: i\. BJfflSaii^ xD-v?fflS^i:i4^ LT. T^W^it^ti 
Tv^Tt.ii.>. ^tl^6^(;;^tt/=ctlM(imf*T'^oT t, i < , in H ?L ii ® 
mi$T'5)* i cfc < , J:<J$f^L<ii. thJA^*T'$)6. 

;^ T' * § . 

*BJ?a»(I *.U>T (i, (allele) 5: J.:;l T f 7 U ;b J t o Z t t t 

izx. ^^mm^i^] tit. M^t-t^mf&izt^x^s^f)^hmx^muk 

16 



wo 00/1 0383 PCT/JP99/045] 8 

^ iJlit h lij t) t S{ -r ^ ig- ^ (I !i , ± BE ® ^ fe iJ5( ^ £7D 11 'J*: -5 iM fla «D ft!i . iii^ 
L ^ fe ^ A ^ -y- ^ i}- it ^ fig-tt $r iv5 1- 5 h h 1] tl ^JJ Ua ( fi^J ^ li' , ESifBl 

f'P l!i L =5f ^ # t h li ife S li^^ t Mi) t) !i fc^ T . 1^ 5fe S /c (i ^ © rr it 

^1- * ^ * * 1" ^ ^ a !i PR ^ ^ ti -r\ m%\t. nmx- h r> x t ^mx- 

* o T t J; 
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wo 00/1 0383 PCT/JP99/04518 

* m ^ ^ 4: o -3? !i , i^XT (Dm <) c $) i> , 

1 . ^ ixtz n iti^ h ^ ii^ (Dm y\ i!^r^i-t h m m (Di'^mi^iiX' 

^) -3 X . T ?z(Dxm •■ 

( a ) 9y^i(k&\^$)?>^-'.t^(DmyT^-^^jz-yn^jiii\^.^i.^ m ^ ^ a 

(D m ^ 0 m m m ^ yj3 m (D M ^ - m m ^ m u ijk ^ $> ^ 

(b) ly E l§ [s] ,m A yij ^ (75 jffl flg (- ,,N X . !w IE ^f- 5t5 ^ fe ^ o iMi 

© »T )t M gi5 f5 . o''- / X Bu 12 f§ rs] M A ?A m CD i« ?a fli (I s 5^ 

t o ^ f* © M S5 !I ffl |5] $i }^ A !C J; IJ ^ - y 5^ ^. > _ 

If A 1- o C i: J: ij . ftJ E p/r S © as fit iz V - > ^' Jil i" X .fl , ^ J: tf 
( c ) fu K -ti [5] ,m ^ ?i a CD ;« t^ !i J5 ^^ T , iu E *f ^ ^ o i-^ !i 

^ it © ^ - ^ > ^' ^ L /-'c gp a !; ^ ^ ^ J: / ^ /c (i g ^ 1: 

2 . ( a ) i t/ ( b ) i ^ fz n ^ (D m m 'Ai^ ^ n m (D ^ m m ^ ± 
mmm^ L rz'ik, xm ( c ) ^ o ± ie i ib ® ® ^ s . 

3 . ?I ^ O |g [5] ffi ^ A ?A m to ;« l^ Iffl S§ . M 4 -5 ^ ^ ^ ^) 5 iMi © 
BrK-^{SJfrst;C7)T'«»S±iE2E«c®^rS. 

«s±iE 1 iim(Dyj 

5 . »i ?^ ^ m ?L Ki fffl fl§ -C- ^ €> ± IE 4 IE 8c CO ^ S . 

6 . Ifii^JfflgSA^'k: hJ':/.^tDlij?^©?fflSSe-*€>±iS4E®©^?£, 

^ 9 - (Dn Ai^ ^ U M E X □ y 7 IE ^"J m M ® fi (I ^ A ^ n § ± E 1 

m w.cDy^ 

8 . ^ □ ^ 7 IE ?ij O « A ^ n e !; ^ ^fe ?r ^fe if L -5 ± E 2E ific O ^ a- . 

9 . 5 - y X > ^' ^ ^ - gis (u ^ 6^ a ^ ^ p ^ CD .IS m se ^ ^ . 
M - y T -T > ^' ^ ^ ^ - o j-iji- A c J: 'J 13? E as ©. m ff^m^ ^^^^^(d m 
m SE 3^'] m w as e ii A ? n ^ ± E i e m(Dyim, 
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wo 00/10383 PCT/JP99/0451 8 

lip A IS] n$ ii ^ S iMi ffi A m !^ . !?P a ft 51 6^ a J$ A SI ^ ^ ^ T- # S ^ ^ 

-^m^ L ^ ^ z t ^ u . z^itL'^^^i^'firnxmrnoiimm ?ij ^ a ^ 

11. K *^ i^^xo ^ m'i^^i^ $) h ^ut^ (Dm (omv n t) ti t (D X' h 

12. mn(D9\-Mm^itt^ . mm(D±^^^x- $> ^ ±%i\\im(Dyjm. 

13. mmco^^i}^}! h X $> ^ ± a iziiisi (D m . 

14. m^cD^^m^ittK ^ m (D ^ ^ A ^ X i> ± a I \ m ®. (D :B & , 

15. mmcD^^^^\i h is ^ u -7 'y 7. X $> ±ii \Amm. <D :B m . 

16. mmfi^. 9\-^m^i:¥$)^^ut^(Dm}^tmmmm^^i}mcom^^mi^iz 

^-f ^ '^^i^ (D fS X n t> tl h tj <D X $> ±B lOBi^ CO 15 , 

17. g(5 ffi f^ ^ 61] ffl ^ X. P ^ A^' C r e m m X h i> ± H 9 ti ^ CD Id & . 

18. {ii ft ^ 65 ffl ^ ^ p ^ © m m 12 ^'j L 0 X p le m t- * © ± is 9 ib i£ 

19. ^@ [5] m ® ^ $ CD a ffl flS A^' K tt 1^ M ( ESIffl 8& ) T' o ± IE 1 E t)i 

® :s- s . 

20. m m i^s. ^ ^ m CD m m m - u h u 01-40*2 m -c- ^ ■& ± ie 1 is © 

21 . ^ ^ #i J: t>' / ^ (i 15 ^ ^ ^ C /c * 3^ * ^ (i ^ ® jt ?: ^ 
t.' Iffl ^ ii S 1- S X M $ b II ^ ± E 1 IE (7) . 

22 . X^is^uytfzii.$im^^\^tz9\-'MUk&^$i^\.Ui^(DWi}^^-^ 

23 . V - ;^ - il <5 ^ *J gij llf t4 a ^ T- ^) ^ ± IE 22ia IK , 

24 . -7 - - ii {Ji ^ 7 > ^ 5 ':r' Eb CD # m 5t ^ > /^ ^ M ( green 
fluorescent protein) ig {5 ? ^ o <• Mi ^ £D o'Si EM* il ^ T' ^ 6 ± E 22 BE 
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wo 00/10383 PCT/JP99/04518 

'liit (T) 15 ffi . 

25. i'l- * Jfe ^ o ;i ^ ISr in- tA h h eEi * c cfe o ± E 1 ^ « « ^ S . 

26. iJ5(^$n/ci'}-^fc?ftfef4cJooi^'i-ecOE-r>i,-$:{!Sr/1-^:^ h J(i iRj (D Si ^ S 

II. 

27. X ( a ) ^ j:rj (b ) ^ ^ fz m fx (D m m ^ k y)} m (D m m M ^ ± 
fa BS Si ^ 0 /cit , X .ft ( c ) ^ 9 ± IE 26iE is © :^ is , 

28. a g5[ CD [f] M ^ A ?4 ¥ © ^ fffl flS mKa ^n^m^<;^hi>i-it^(D 

29. ^ - y ^ ^ > ^ ^ _ ^ O ^ 7 |g ^ ^ ^ _ 15 ^ _ y - ^ ^ ^- ^ 

^ ^ - CD A i 'J iy IE X □ ^ 7 BE ?ij ;t)^' F/T ^ ® !: ^ A $ n ± IE 26 
IE t£ O ^ ?S . 

30. ^ D p< 7 IE © # A ? n /c as (I ^ ^ ^ ^ if L ^) 5 ± IE 29iE i« CD ^ 

ms-Y^^y.y^^^-O^ liTj A C J: U fly ^E is & '■f.'f i!4 A 3}= © .lii 

.111 SE i^'iJ )Tr ?^ (D W> & !: A ^ tl -5 ± .IE 26 E .life Jj ■}£ „ 
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wo 00/10383 PCT/JP99/04518 

32. 3 ffi n ^ iy-3 m m (D m it & j^y # t- 3? - y t < > i^'^ ^ s - o 

A i: Df (I * ^ iMi # A !~ , & if^ |!J a*] ,M j$ ^ SI ^ ^ ^ ft T' t S ^ ^7 

mm±t L it) ^ z ^ II ct 'J . 3 iiin X m m (D mmm m t^m 

3 & X 9\- ^ ^ ^ $) ^Ui. ^ (D m )^ (D X ^ ^ J: 'J / ^ $i 

m ^ ^ if L ib i ± E 2] ti m (D /5 & . 

33 . $5 ^ ?I ^ ^ * ^ fe ^) €) V ^ ^ £D I5f >t CO TMt ^ n § T' * 

6 ± ia32ia 

34. 15 M ^ * ^ * o -^^ O fr i: [5] ^fi ^ ;l ?jj $ O i> ^ ii 
S*T€)^fe{4i©r^TMTr3^1^tCOT'*S±i£32iei£CD:5fe, 

35. gP ffi # ^ 6*) ,m ^ A P ^ C r e P ^ T- * 6 ± IS, 3 1 BE «it CO S . 

36. gP e ^ W m ^ A P ^ CO IS 12 L 0 X P K T- S ± IB 3 1 IE 

37. W^m^^?i¥®^v^|iei8a*^'Efe^iiifflflS (ES^Sa) -e * ^ ± IE 2612 tic 

38. ^§ [5] ,114^ ^ ?ii ^ (75 l^ Iffl - 7 h 'J DT-40mi fiS T' o ± IE 26iE t!c CO 

39. X^fc^J:C>'/^/c(il5^^*l;/c^3l5^fe#^oiMi^CO^>t1:^ 
t'^iBS?:jMfet€)Ili?:$ ^i~-^t'±iB 26iE m <D 11 , 

40 . ^ ^ fc^ ct / * /c (i Ie ® ^: ^ U ^ ^ ^ ^) o ^^ ii ^ CO ^ >ir ^ ^ 
t> Iffl 8S © jM a V - ;^ - ? (7) ^ ;g C S < t cO T ^) S ± IE 39iE co 

4 1. ^ - 1) - m & ±^ m m m m B ^ X' ± ti AOli m (D m , 

42. v-yj-ii{5^*.'7i-7>/7 7>r^^©$Sfem3t^>^>^M (green 
fiuoresceni protein) 31 ? * S ^,^ (i ^- CO aiC ^ if ? T' ^) S ± IE 40iE 

@ © a , 

43 . I II ( d ) !I *i T . IS [5] ffi j^l ^ 5C6 ¥ CD ^ ifjll j)S >t)^ ^ ^7 O -tr ;U ^ 

® L . fi^ 5 ^ D -b ;l/ i: CO §4 ^ i: J: ij , mi HE ^ *o J: t/ / * (i $£ ^ ll£ b 

^ tft fe l>|i * ^ 1,^ (i ^ © rr )^ CHOIM )ja (I -f^ A L . ?X T- . ,1^ CHOm 
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^ m ^ ^ ^ }^ m ^ ^ (D m }^ ^ 6^ -ft m U t 

45. ^,.1^^ 0)^^ ^ ^ ^ 26E ic <0 ^ S . 

T. TE<DXII ; 

II, 

{^^ilsJMgl^ilJ: U-<^:?-^:1f A-r^C i: il i: 'J . 15 IE M M CD il ^ - ^ 

47. I ^ ( a ) i ( b ) ^ ^ ?I gil CD ffl (51 II ^ ^ ^ © J'JB S§ ± 
*fflBSlt^b/cm. m (c) ^fT9 ±iS46IE®CD^-S. 

48 . CD ^1 ,m J$ A ¥ (D i« ^> ffl B§ A^. M ^j: €. ^ * §^ ^, ^ (i (7) 

49 . ^ - y X -r > ^' ^ ^ ^ - T o ^ 7 BE 3^iJ 5: ^ ^ . ^ _ y ^ ^ ^ ^ 
^ - (D ffr A il ct 'J flu gE X P ^ 7 IE /Tt M ^D fHWi !l # A tl S ± E 4 6 
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50 . X □ ^ 7 iSe ?ij (7) A n /; iJP a !: ^ ^fe it -tf- L a!) ■5 ± §2 4 9 i£ CO ;5 

s . . 

51. ^ ^ > ^' ^ ^ - aWi '1^ .5^. W m A SI ^ <D IS 5^ W. ¥\ ^ ^ > 
U9 - f T -< y ^' ^ ^ ^ - (D X 'J lU IS S5 & H 6*3 M ^ A P ^ CD I? 
si E ?'J A^' F/T M CO gl5 fi i: A $ 41 § ± E 4 6 IE ic CD ;^ ;4 . 

52. 3 ii ^ &^ X m m (D m ma ^^1 t 'J s - Y y- -< y <f ^ o - (d 

A i: ^ B# II 5) S iMi fip A m (3 > ?t ^ 6*3 M ^ A P ^ % T- § -5 ^ ^ 
^ - [W] M A S6 ^ CD i« ?a flS c ® A L > it] IS ffi iff ^ 65 M ^ ;l S# ^ ?g 

«: ^ m -ti L <fe C J: 'J > ^5 ^- 65 ,m ^ ^ ^ CD E m E ^ij « A ^ 
n /c l> T ^'1- * f* ^ S l^ «i £D Bt (D ^ ^ « J; / = /c !i is 

ll^^ifL^)o± IE 51 ifi®cD;&-/£. 

53. $s @g fS ?^ <^ ^ * ^ * 6 l^ T CD »T >t CD T- ^ €) t CD T- 5) 

5 ±-iE52IS«c CD 73 a. 

54 . $5 g| *^ ^ §fe f* * o I- Mi ^ CD ^ )t ^ ^§ ID ,m ^ ^ '?i3 m CD ;g fig C 
**-rS^fe<:^£Dr^T-tT^tl§ t(DT-feo±E 52iE iffi CD ffi , 

55 . {4 ift ^ 65 -m ^ ^ ^ ^ C r e P ^ c- ^ o ± IE 5 1 IE @ CD S . 

56 . gi5 fi !^ ^ 65 m ^ ^ ^ ^ CD E li^ E ?'J L o x P E ?ij T' ^ •© ± IE 5 1 IE © 

CD :5 a. 

57 . ^'^n'i^^ x%^(T)%^^mu-h^¥z>^mmm. iiimm.) t- ^ ± ie 46ie 

CD ^ & , 

58. tg [1] ,m A ?i) ^ (D #a flS - 7 h U DT-40^ T' ^) -5 ± IE 46iE SSc CD 

59 . ^ ^ J: / S $E M ^fe C /c 3^ §^ 5) ^ l^ (i CD ir it 1 ^ 
O Jffl T ^ I fi ^ $ 'b i: ^ t' ± IE 4 6 IE ® CD ffi , 

60 . ^ ^ ct: / ^ /c (i Ie ^ ^ <fe I; /c ^'f ife ^ fe ^) ^ (i -e (D rr «: # 
^Bi M © iS A-''. V - :^ - .1 e ^ £D IS C ® o < T- ^) ^ ± HE 59HE (D 

■/J ii£ . 

6 1. V - ^ - ii a -J- m j^ij ifi) M ^ T- ^ ± ,1E 60E iiaj (DTj 
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6 2. - tl - M B i)' A y ':7 y Y ^ i)^ (D B & % y ^ (green 
fluoresceni proiein) JI £ -? 6 i Mi r © a$I ^ ifi ^ T 6 ± E 60 E 

63. 1 11 (d) (ij^i^T. m 'M ^ y}} m (D m ^-^ m M h ^ ^ D )i i i'lp 

mi , ^ ^ o -b ;u i: © afe ^ (I U . m E X ^ ^ a / ^ umm ^ ^ l 
h-^ *^fef*$)SlMi^CDKfjt§r CHOffl miZi^ Ab . ik^'V. U CHO?a la 
b 5 ^ □ -fe fl^ m L . ? □ -tr © ifi ^ !i J; U > jvJ IE ^ is J; / 

^ A $ i± S ± IE 46ie «£ © 7? -S . ■ 

64 . t h li ^ © la g§ K ^ ii as ^ M S * CD ^ ^ffl 3& T' ^ o ± IE 

i&ii m (o -B \^ . 

65 . t h ii * * © Siffi it ^ !i fiJt S O ig H lai 8§ T' ^ o ± IE 

46IE IS o :5 s . 

66. If k h ii S * CD Iffl fiS , 1^ it S 5fe CD M ^ Iffl M T' S> ^ ± IE 46ia «c CD 

67. ^1- * 5fe fe' f* * S ^ (D if >V b: h * * X- * -5 ± IE 46iE K cd i£ , 

68. :?f*^fef*^oO(i-fcDKT;^cD^^!IJ: U^l;/c§^fe'pj:iT>^?:«J^ 

69 . ^ C ct 'j ^ U /c ^ if >V 

( i ) V - ;^ - it {5 ^ fc^ i r;- ^ □ 7; 7 IE . ^ XX:f / ^tz\t 
( i i ) ?t M 65 .^fi ^ ^ P ^ CD E ii IB ^ij 

$:WTot)CDT-*^±iE68IEitcD#t V 

70. ?S^iD^5fe^fe^i:^5t,Mi-t<DifjtCDra®$s^(Zj: U^C/cM^A 

7 1 . II ^ ^ ^ * ^ fe 

( i ) -7 - ^ - ii {5 ? J: T O ^ 7 SE ?ij . J: 6*^' / * /: 
( i i ) {5 ?t II 6*] Ifl ^ ^ |g (D @E ?ij 
t^-ratCDT'*€>±s£70fiEilcD|fk hHi)?^. 

72. M^^^fi^i^^ife^*cD^!g^$7!>^ if t hiIy)!}aM))scD^^^^(cfcH^Tili^^: l/c tcDx-^s 
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73. MJ$;l^*^fe{*7!)^'t: hiiifeT-^S±sB70Eiti5c(7)i>^t hiSijita. 

74. ,ffl^A^f*^fef**^'t ^ 1 4 miJ!i&i^t k h 2 Sl^fe(*(±i3ftT'^)€)±aa70lH)iacCD 

75. ltm^^mUk^Wt<\:: h 1 4 k h 2 2 #^fef* S ^-e-^ ± iB70iaigc 

76. M ^ ^ 51- * ^ fe f* t: h M f* 1 01 31 e ? i: m A 31 e ^ ?r # C ± IS 

7.7. M ^ A ^1- * ^ f* k h I* 1 01 3i ? ^ g /c 31 a ^ ^ t> ± IS 
70iHiSt(D|^ k h lijifei. 

78. -7 '^7.-(:-^s±ia70ig®cDii=-k hiijti. 

79. wif«!^T'*5±ia70!Eifeo^f k hast). 

80. ':7^/T-*^±s£70iEiBtO^^k hlitl. 

81. k>y^>'i:-^)o±E70iE®tDi^k hiit). 

82. ?S T' * 6 ± IE 70ia CD 1^ k h Si . 

83. -7 h 'J T'$)^±IE70IE®®lf k hlit). 

84. mfef**^ ^ fc^ i U-'/ ^ tz !il5JE|ti J: U ^ U ^ 

( i ) V - ;/7 - 3S a ^ fc^ J: l>' X □ ^ 7 @e ?ij . fc^ i / ^ /c iS- 
( i i ) §P fi[ ^ SlJ ,11 ^ A gg ^ CD i,?. IS IE ^ij 

85. ^SS^T'^* ^ * €) iMi -r (D if )n 5il ^ -r •& ^) ffi T' * o T . TIE 
( b) iM BE .m A ^ isi V ^ iNll lia II *i I N T , ml §E ^1- ?fe Ift 6 o (i 

^ CD rr )t o m M © gp fi . 2Jt t/*' / 3i fju ^E m m m i^s- a xij cd i > ^jii ira iii ife 
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W A-t i Z t iz J: :) . iiu eE m ^ CD SP ;: - - ^ > £g ^ X .?S . fc- j: y 
■r ® rr it CD V - > jjs L - {: few^ ^ ^ ^ $5 ® ^ 3l 1? L 
^ ^ gy IE iS . 

87. SPfi?tS6^|fi^^P^©,!5.ltie?.JAiLoxPie?iJT'*-5±E86a2$fecDAX^fef*A^ 

( i ) V - it ^ io i: t;=- ^ D p< 7 ie . fe^ J: / S 

( i i ) e !f# S ^ g| ^ p ^ (7) 15 

8S. t h ] 4#^fe^if;t^= h 2 2 # ^ fe @f ;t =fc ^ ± 12 88 

90. t K ] 4§^fe^^B^^^„^ j:^.^ ^ 2§^fe*f^)tt^t-±l288i2«£ 

'II ^ ^ ^ 1$ ^ ^ i> (i ^ ^ ^ ^ 

92. t hmi^SIIilfi^j.^ J: rv'i, ^ j^^^g^ 'c ilG^ t ^t>j,.e88ia« 
<^ M ^ ^ ^ fe ^ ^, ^ IX ^ ^ ^ ^ 

^mm^t. *i^®®5femo®5i^T-^sB*a!^ai^tii,!P. lo- 236169^© 
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mmoyfsi m m 

$ nx i^o (PCR(5?I/t) . 

[i 3 (i. 22§^fef*^ AES*ill!Sa ^:Jr ^ 7 v 0 7. C fc^ l ^ T t h L 1 ig ?ij ^ ^ 

i ^<tm^'&^mwMX' ^ ^ (pcri?^;t) . 

1 5 Ii. h: h 22§m^WmX^ ^ 5'V'57.{IfcM:f-5t hiite-?^i^ (RT-PCR) 0 

CR) ©,^m^/iR-rmm»iti¥s 

[a 9 Ii, t h 4 S=^fef*« AES*ai}§,i * ^ 7 V 7. !C « V^T t h Lliej'J 

SlOli, TT2iit'l4«II^=>-^T k: h 14#^fe{* (^jt) ^ - i: 

/T5 ^ v^^) (PCRi?*/r) « 

011 Ii, t hl4#^fe{$#AESJfflilSS*=Sr>! ^V'^7.M3ilIfcM:f-5t: h§:^fe{* 
©-(Sit Ol^a? /T-tmm-*ii)¥KT?* § (PCRS?*;t) . 

[§12li, J^JlS5l5«gM^J81!SG418Wi4 -r 7. h © igm $ nx v^ -5 . 

laisli, \i h nnmr Ji^y ^ ypi^^ ;< y ^ 'y 7.ikm^o:>\i htfii^\gmjM. (el 
ISA) $ nr 6 . 

ISA) *^T^ $ nx -5 o 

0 1 5 li , t h I gM^l It >^ ^ 7' U K - V ^ □ - > H4B7© |fj^ rr ( EL I SA) il^i iji A^' 
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^j^ ^ n T S . 

11121 li, tH2#^fei$gJ^^>t^lA:^r^7V77.CD^^,(;fcn^Tt:^2#^ 

I2123;i. pLoxP-STneo 7" 5 7> 5 K DNA (D mm. ^ ^ L X h , 

I125{i. •V'>7.j5i;f*glI/c®yyA DNA£3D^gii 3^ L T S „ 

I126(i. -7 -i; ;^ f$ a 1,1 c M ^-y 7^ < >y/</7 ^ - i:ff^Ki2ig{^TT2F?asa 

ADNA o^-^^'yyoy hizmmtiVa-y't^smmmxi^x^ii!.^n^M 

II127(i. ^ 7.}nf*$lil K ^ - y X ^ > v< /z ^ - ^ M $5 ^ TT2FJffl J}§ y 

y ADNA >70-y h ffl f ^ ^ D - 7" i: t@ ^ M ^ ^ X- 1^ tfc ^ tl ^ DNA 

E9r >T- o (- ^ T L T o ^ . 

X'hh. 

mSOIi. pLoxP-PGKPuro ^^X^ K DNA CO ^« iJH jj^ L T I ^ -o . 
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dam, 0 T^mi^i^im K 5 - y -r ■< > - tmn i^ii2?m m y 
y A DNA (Dv-^'yy'oy h m m t ^ y D - 7' t m mwi ^ X- m th ^ ni> ^ ^ 

I2i33(i, nShfi^^ ^ ^ V r^; 7> ifiirS ct3tr)MHSAt h 1 gH^ fi © Jf Aq /t^ L T v> 
i> . 

m e 51 vi; ;^ ESIiffl fiS O F ! SHfil |/f'(75 ,^ m /T^ 1" ¥ K T- ^ S . 

I2135(i, HSA^=gar ^ ^ ^ 7. fluMtf^ ojytHSAt h I gja ffi ® iP ^ ^ L T i.^ S e 

I137{i. t hH^^fei^^j^^r^t^v-!? 7. A9Ji fig © F I SHM ^/r ( t: h ^fef*ft^ 
II]38{i> th^fef*»f)t (14#:SC20> 2 § : W23) £D ^ '^7 7. ESJffl S§ fl !:r 5> g 
[1139.'i. b h 14#^fef*^n(7DV'i^7.fif*(Ifc^ito$^ft^^/ftD^S?:,i^LT 

:^ 5^ L T § , 

lgl41(i. h 22#^fef$ ISJf -r o A9SfflflS©FlSH|f.4/f ©IS^ 

d42(i, ^ie(:i:<J5f3l$n/c^i:^ct:hJA<*?:M:it-5V'^7.^^,®^|/T,^ 

Ill43(i. h h 2#jfefef;^»f;^'.V23$:{Sf?f1-o^7;^Il!l?f^>(DH hmf*/cl|i^Jg 
/T^ L T 6 . 

i)44{i. im if -7 7. /c m . A m^/w/S?jlJJ^COMm ^: 5^ L T , 
I§l45(i> pBS-TEL/LlFPuro t . 

Ill46<i . V ^) DTMOfJIIJfd^^ C J^Mt -5 h h 22frr iJk^W(DU^!i t T . 
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H 4.7 !i , L 1 FiS is -r fii ibMj 6 fB [5] M ^- A fiP tO |b] :S .^c f . 

1148(3.. MA0/i22neoB\mmr^ ^ 1.1 ^ ^ h 22^ yk ^ Pf (DWr }^ it ^i: fr. t , 

1" ¥ K T' 6 . 

mSQit. T.MF-a ^ 7 v 7. ffli rB 4^ © M TNF- a h h igv In fiffi CD in ^ ^ 

U 5 1 (i . ^ 7 -7 ^ (; roM:^ ^ 7 V 7 o GM 1 i: M 1- -5 ft ^ t . 

U 52(5: . ^ p< ^ 7« (I l:t GM2J: ?t T -5 j>t; ^ % .i^ t . 

Il]53(i, V > ^7';Hc/K0v ;^ * m W M ^ © FACS® rr O IS ^ ?Kt , 

l]54i5-. V > i:7';UTc/K0-7 ;^ mit 4= t h ig;lS ii^ -T . 

I155!t- V > ^'^Hc/KOv^ ^Ilttit4= h h 1 g y "tf 7' ^ 7 j:^ g © ?1 ^ ^ ^ ^ .i^ 

11156(i. HSAft^ L/C ^'7';Hc/K0v 7 JM it 4^ (D M HSA t h Igy ivif*fiffi©±# 

[I157!i, HSA^S L i?'7';Hc/K0v O^ffllifracOMHSAt: hIg/cfa{*{icD±# 

USSfit: h AlSfefe^*; A -HAC. ^' -HAC{^^®aB§ =S: :g^T. 

HI 591+ t: hAX^fe^A-HAC, /: -HAC^A V 77{'PlioaiH ^r.T^t. 

HeOii ;^ -tr -y h 7 ^ - ploxPHygi: p i oxPbs r © ^i 31 ,7^ 1" , 

1161!i7 - y X Y > 7-^7 7 -pHCF2!oxPHyg(F)CD.ti3i t |5] M ^ A O ^ 
12162(J 7 - 7't -r > 7^ 7 5? - pHCF2 I oxPHyg(R) ©^g it i: m ^ ^ i:^ (D m ^ 
!2163(i7 -yr ^ >7'^ 7 ^ - pRNR2 1 oxPbs r(D ii i: ^§ ,|i ^ ^ (7) |I) ^ 

^ i" „ 

1164(i7 -7-T ^ ^ -pYHZi oxPHyg (F)(7) -fgithtSlnjm^ A fl:£D [51^)4 

I165(i ;^ -tr -y h ^ 7 7 - pTELPu roCO li^ B 5: /i^l", 

[gieeii ^ - 7'x -1- > 7-i i7 7 -pTELPuroCD8A(F) W^Mii!/ t ffl |nj JJl ^ ^ f^^ (7) |n] Jil 
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@67(i^ - Y ^ -< y ^ -pTELPuroCD8A(R)(D^A?)i t 'i^^ ?^ (T) m % 

EI68(i t h 2 ^'g^ki^i-^ iiff^'iKB'r- - f) -(D^S t CDSAii £• ^ 0? "c ^ □ p< 7 h 
- h L/c^D->CD10!:fcM:t61:: h 2 yk^W ±. M Bi^ - t! - (D^'^ 
^: T = 

i]69!i ^ O - >CD10il fc- W 5 pGKPuro7" □ - 7' ^: ffl I ^ F I SHCO |g ^ ^Tfst . 

UTOiiCreffl^ AS^^^^^il^ ^ - pBS 1 85h i sDcD it 5^ 1" . 

EI71(iRHF^ D - > i: RHR^ O - > !I i:} i oxPT^ Ie ^ ® A I ife f* <D it =5: 

m 72 !i , RHF n - > !: jbM:^ S i o.xPr^ 15 ^ m CD y y A ^ CO m it ^ li ^ fit E CD 
/c(SDC0PCR[5]S}£ ^t, 

in 73 (i $5 M 51 O /i <s!) CO PCRO ^ m «: Vt^ t . 

ll]74(iRHFi7 D - > II it § pGKPuro7' O - 7' ^ 1 4q. i e r!f# ^ &5 7' □ - 7' ^ ffl 
FISHSt>'2 2§^fef*?#^6*)yo-7i: ] 4 # ^ fe 7" D - 7' ^ ffl /c FISH© M 

ll!75iiHSA^^ t /c ;^ -7 -7 7.C-10lfll-if cf^COKHSAt h Igy 5; Ig A 
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^ m-t ^ (d (D ^ Bk (D B m 

>s t o V r:? 7. . 

( 1 ) mm^ n/zt k ife & ^ /c ^ « rr jt (!s t ^ & ^. (j^f^^ 

«i T O Sr ® ^ A 

© ii g r o z i: i ij t# ^ z ^ c # § , fc\ - ; T- , t h ^ * <i 
to. ) . 

::^T- rth^fei^j i: (i. t h s * o © dna ^ g 6 M « ^s cD c 

i:^:Jgt, iE'^^j: k h ^fei:^{3:23.a (I:iii24ll) 46;$:#^SL. ^ -Tni^J 50- 30 
OMbcDft? cr,DNA>^#t'^ S ti ^ * ^ fe^ v^ T ii !S 3; ^ fe ^ i: U T g ^ {I 
if. ^ IB Pl fg ^ci; gP ^ W it , fe^J:o"^'-7 9^^fe^±!l|5^L., g^i;{Slt$tlT 

*^BitD?$gi(H::^gia, il S # T- © ^ □ - - > ^' ^ lilS l§ ^td DN 

^^i^m^mmtLxit. n s § ijb x- )s su nr v - - x- is $ n /c t 

hSife^>ii^i{S^^L, 2) tti&.i/\-(D\^hUk^i^^^^f^K^, 3) 5^o-tr;U0/5X 
fig I- ^ «]1 IKi . t L 

t KJf^fe«^f;;iC"<<7)^=;f:P4h t Tv'i. t h ill * b ^ ijii ifa . i!^mM. f;jfU2 
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M m )ia t ffl ^ o C i: *i tt, ife o . UkQii^(DX y<. m is cO Si -r^ (D «J m 15 < . 
^ A^' if /j; .-S ^: S i: IE '.U «9i M :^ IJll ))S A^' L Ti^ ^ . 

S T 1 ) i: o c ^ T , t h nil )ja li iig ^'J ( G4 1 8 , f ;i - □ -7. -T > . /\ -r □ T -f 
> . 7' ^ 7> h +>- ^ V > ) ilJ 'ft to - - :^ - -7 ^ ^ 1" 6 ^ ^ ^ - i: J; U Jf^ 1 
$5 JS- "t o :: i: T' § o . -I - c ffl i ^ 6 v - 77 - ^ Ig, (tiij {JP CD /c (SO © T" □ ^ — - >: 
L T . h h fffl ll§ CD ^ b f - -7 7« ES?a CD ci; ^ ^ 3S T' ¥ ct < ® < t> 
CD M ^ L l ^ . C CD g 6^ !; SV40X > > it - i: # 1$ /X 7. .5 ^' ;U 7. 7^ = > 

^ ^ - -t' □ ^ - 5 - (DiSlg L /c t; CD (Kaiotrb, Cell S l rucx . Func l . , 12:575. 
1987) , -7 7« PGK-1 y □ ^ - - (Sorianos, Cell. 64:693. 1991 ) # ffl 

1^-5 ^ A^'tn^^, X u ^ h □ d< u - i/ 3 > (SBB^. mmx^ m^^i"^ X?^ , 
mm^±. 1992) ^m:6ff^»$5j^^^sgL. iifi^i- o c {z J; 'J > mx^ntz^ 

- t! -MB^ii^. 23fi 46* & .5 t: h ^ fe f* ± iz v > ^' A ii }f a S n /c <i: -5 t: h 
lis ff^ ^ $s ^ CD 7 7' 7 I) - «: » o C * S 

3) JiooTfj. ^ < ® t h iESSfflSa;!)^' 5 ^ D-b ;^Jf$^^g;!,^'^^^^I(gv^cD-(:■, 
± IH CD Jf^ M fi r ^ ^ O -tr ^l' tF^ fiSc |g CD I' ^ fffl JIS 0|J ^ is: . '^'yT.A^mm (Oshimu 
ra, M. , Envi ron. Hea 1 th Pe rspec t . . 93:57. 1991 ) t ± m H^Wi t ^ Z t '.Z ^ . 

m^m-^i^^t ^ z tij^m.-:^^, 7. - ^ h ^ mm t- . t: h ii 

W iz ii ^ 1" -5 c i: ft] b n T V ^ -5 c c T- if b fcli ^ t* , $r cd v - 77 - 
X-miR-t i Z t {Z J: ') , ^ n /c b h ^ ^ ^ !I it 1- -6 C ^ it 

$ ^ c , 2 ) CD ^ T /c <sD c , © ifa 14 ^ 1* /-i^ b 5 □ ^ ;u «: ^ ^# L . 

;^-T-iii;?1-^Ch!:ctU. t#bn€)5^D-tr;H4^|*cD^<{i. 1) , 2) 
3) CD^fij;$:?i/cL/ci;«-r'«6t%^f5;h.o/-7-i^>^7'$tl/ct h^fei*cD 

PGR ( /t^ ij y ^ — -t'f- X -f > U 7 ^ V 3 > . Saikib, Science. 239:487. 1988) 
if -tf > 7' D -y hMI/T (Ausubelb. Current protocols in molecular biology. J 
ohn Wi ley & Sons, 1 nc. . 1994) . F I SH ( 7 -'b :^ U f > 7. -T > +)■ a - -f 
7 U ^ -r -fe'- -> 3 > . Lawrences, Cell, 52:51, 1988) f-li? rr ^T- C i 'J 1.^ ■5 ^ 
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lE^JilM ^£ ^iiE L . t#«b n€, ;^ - t h ^ y ^7 o :e y - AMIi«Dil!io 

^ T t: h ^ fe (75 |5] ^ ^a: 4- ^ - ^ pj |t ^, ^ ^ ^ 

ell. 51:503. 1987)(lj:g. n^^mH r. -7 - ^ - MB^ ^ m i> Z t t 

^ ^ - ^ h mmmmf)- h mm L ^ 9 a ^ iz ^' > -7 i^^mm ^ :b z 1 11 ^ ') . 

S/c. 5 ^ □ir;i/{:^>-7j^Mlif ct., * o fj ^ T ^ ^ -fk L /c h 

- ^ ^> (i § i$ fit] ( j,:^ -p CD -S T- M ^ $ ri S . 

■^^itcDmmmmm. pcr, -y-if >is^/T^-i: j: u igi:5Mijt -s. ff^ots^ 

- y i mmt ^ Z t t,-^ M^V $> ') . ft^cDt: K^fefel^^^}t1-^v^7.A9fflllS 

'pf^^<^^^-^^i^^uint^^a-y:^mmt^zttmmv$>h. s/.. 

cience. 260:361. 1993) 

2 ) t h ^ftfe{*^:{^^?i1-^|i|||)l^iilc^i,^-c, c r emm<Dmmm^^\-c$>i> i o x p 
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Iff Mi(D&lL'.Z 1 0 X p (7^ A $ n tz -C □ - > ^: m Wt (0 \t . C r e P ^ m\ U 

T- $ ^ -5 h i: J: u , ^{z ^ ^) -ijk^wo X'^ ■ ^imwo^ 

i"^f*5:t#o. W097/49804fc J: {/Smi ihb . Nature Ceneii cs. 9:376. 

(Dz tfz. s - ¥ ^ > y ^ ^ s ~ <D m A r^^^. L X com i.mm t L -z , -v 

h i; D T - 4 0 ^fflJJS ( Di eken "b , Nature Genei ics. 12: 174, 1 996 ) J: ^j: 

3) k: h ^fef>|J ^r^SJ^tSfflflatlfcn^T. t: h x p ^ 7 ifi^'iJ ^ 1" -5 :$? - y r 
1- > /^^ ^ - ^ |g |g L . ffi (5l M 1^ ;l !: J: 'J ^ ± © p/r S <D fi g C 5^ O ^ 7 K 
?'JtO|fA$n/ci7D->^^t#£Dm. TD^7 • h7>y-V3>(Cj:.5^^^ 
^f*2^#Oc Itzhakib, Nature Genet. , 2 , 283-287. 1992 : S. Brown . P. N 

A. S.. 93:71 25. 1 996 ^ # © 1 i: , g . ^ - -if t > ^' ^ ^ - CD « A 
1^. 0Tc7)?i£|ffl!ai:tL. -7hUDT-4 0?afl& ( Diekenb« lulE) ©i^ 

!-t S 11 h ^ to T o p< 7 ■ h 7 > y - 3 > !i ;^ ^ 0| i: ^ T tO <s^ T 5^ $ 
^ /c . mJ IE B r own "b O r?f^ ^ - ® If A Ife ± CD U h' — h IS JO M 1" •& 

tCDT'^jU, ift^cDfig 'S: ^ - y -y h T' t o t cOc liJ^t t\ I tzhak i <b © r?g 5^ (I 
inii'. t hxD^7Se?iJ^^AL/cSim*ffl§SCD-flT'$)SHT 1 0 8 Offlflg^* 

1^' *M 1* !C fe^ l> T 7^ P y 7 le ?ij C ct 5 ^ ffe 1: £ di L T'c !I f IN ^ g . Jffl f: 
i o T !i T P ^ 7 12 ^''J A ^ ti T ±; h 7 > '7 - V 5 > f;^ < ^ 4- o i: i ^ 
9 t- S S $ ^aX <-•> ^ (Barnettb. Nucleic Acids Res., 21:27,' 1993) , 
% BJ ^ b h 7 > y - 3 > -t^ ^ ^# 6 /c (!?) ( i: *^ < i ID M j$ A cD M IS 
&it^1-Ci:*^'£-gi:%7^., -7hUDT-4 0IO])}S$:?t*i:L/cxDy7- h 

y y^T -^^ B y ^u,^iz, tcdm^, T'SS^^cd - (iix'fi $ n/c 8 ficD^aiDiaj^ 

W ± r*f1 5^ ^ n /c ^ A ^ fe ^J: <D iict 'J . t h ^fe fe f* # A V 7 7s (I fon ^ T ^ 

^ -tt < 4 I- :ii G -? gr- li^'. 1- S - ^ T- t /3 , ^ /c. ^ A $ tl 5 fe CD +»■ -r 

X CD 1^ /JN -fb C ck U . ^ A ^ ti ift f>ii rr )t ^: b h ift fe «i ^ A v 7 ;^ cD ? C it 

■r €) C tij fig o . ;^ fb i; , . fft f>|i CD $i a? . J: U . ?! ?j( cD {{i {>K [& i)^ 

35 



wo 00/10383 PCT/JP99/04518 

'MB^ (D - ^ ^ Kii -^B-r m i m A ^ Z t . T 4- ;b . ife 1^ fe rr >V 'a: v 

7> ^ (0 ® A C 1^ t /c (Tomizukab, Nature Genet., 16:133. 1 997) ^ c 

h ^ v-i; ^ !- X S ^ f* CD s {si^ ^ ^ ^ Pfl S t § i: % ^ <b nx fcMj , 
^ A t h ^fef*X)^'^ BflfiiiT- t C ^ ^i*g^. $ (Tomi2uka<b, Nature 

Genet., 16:133, 1997) , S -b (.Nature Genet. , 16:133. 1997 ) 

^iCfcUNTiit: h l4§mfe{*(|:t)100iMb)(^4^^ejgO^feJi r^Jt-t^ 

(.Nature Genet.. 16:133, 1997) * S 2 § ^ #: >V W23 ( 5 ~ 20Mb i: # ^ 
bno;Rastan, Nature Genet. , 16:1 13, 1 997) ^ M ^ Jfe ^ij 43 ^ .5 1 4§ ^ ^ 
^*»TJtSC20(\V23J: U ^ ^ A # t ^ ) ® J: o 4^ /Jn $ 9^ # ^ >t (i ? m « rI T- * 

gP{iT'ta®T L fz U . ^fel*»T>t® ^ 3'J0^^^cS^fe{*i: o /j: if § 4 i: 

^ Q? Ii-;h. , :i 4a * T- ± C V ^ X ESJ^flS T' ^£ & -7 '^7 ;^ §^ ffiift ^ « (I to 

mLtz'J (WO 98/54348) , lg 1^ ^ T' li ^ ^ ($h^) =5: |^ I $ -1+ § C <S: T- 

^ ® iS {5 -? ?g ^Jc $: :X ^fe • i2 {4 • iU $ tt . ^ ® ct 9 12 :t -t ^ 

T 7. $ tLT t /; ( R. Rami rez-Sol is<b . Nature 378:720, 1995) . - . 

C CD i 9 ^« * 4- A I fPj ^ ^: liiE $ n t h ift fe <^ {5i T ^ 7 ^ z <h' 
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h m (D i"^^ iz ^ I- X li. z n ^ X' m ^ Ki * « jzl . "iii a iEii ti *ni m x- -if ^ 

-Cic^Vf ^ tl o ^ # A X ^ fe (Mammalian Artificial Chromosome. MAC) 
- fe fS ^ c tl T o {mA.li. W. Milis-b. Human Molecular Gene lies 
8:751. 1999) A^' , VAC^ ^ ^ - 60 ^ D - - > ^' 4^ ^ X ;® ;l -5 ^ y ?B l^ic CD D 

Al^fef* (Human Artificial Chromosome. HAC) CD IS ^ ^ SiE f*ij ^ (f . ^ 

A r?f^ .T^ -r 5 . J-:A T i; , t h ffi f* A f5 ^1 . ig ig £ ^ ^ ^ 7. ^ - ^ □ - ^ > 
^' L /c t h AI jfefef* A , -HACcDj^lliCOi.N-LM^'S. ^hiZli. f^Si$tL/c 
HAC(7) V -^Xfif^/scDSA^ HACIIt^;nSt h mi^'S^B^ O ^ 'y Wi^ H ^ 
pgm. HACCD=Jr ^ ^ V r> 7>^j^,^(7){s3g/: o l^Tii^ 

A. bh2 2§^fe{*(Dca^ 

h hi5ti*Aiplll3gjs?i'5'7>^-li2 2#^fe^±®22qll.2!I#;(£1-^ (^J 
Alt. J. E. Col 1 ins b , i^ature 377:367. 1995 ) . C tD ^ fe H ^ ^ -12 ® .J^* ^ A 

&.W.t ^IW'MB ? (It h -r □ 7 E ^: Ir] M ^ ^ !: J: U ?5p- A L T □ ;^ 7 h 
V y — i> 3 y ■( 0i A. it. M,^ h , .N'ucleic Acid Research. 25:3447. 1998) t 
h Z tX-Sk^W^^Umt 'iXr^. A^$|aI^E?^vX:?-CD^lTr>hD^7i!l 
i^&mt ^ HCF2iI e ? CMC 11^ ^ ®^ ^ CretD E K ?'J T' ^ 5 lo.xPE ?iJ ^ ffl I?) ^fl ^ 
AlZj:'}^XL. HCF2-lgA }i (D ^ ^ Axm^it^M iZ m ^ Z t t -t i> . 

Z(D 2 2 ^i^^i^m ^ (D^^ii ■:7 a - -y ^' t ?> z t iz ^ g, ^ 0 7. (Dm^lzBW 
^:SS1-oJt^tt*s:$>S 2 2 #^fe{*±CDCal Eye Stfi^SI im^it, Johnson. Ab. 
Genomics 57:305. 1999) ^Digeorge (i^ SI { M A It , H. Yamag i sh i b . SCIENCE 
283:1158. 1999) © B il ? M iiS «: 1" ^ ' i: T' t 6 . 

B. t h 2 § 

t h fit /c 'p^ $1 a ^ ^ ^ 7. ^ - 2 s ift fe f;f^ ± © 2p 1 1 . 2 !z rr- ri-: t -s ( m ^ it , 
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GouFried M. h. Genomics 16:512. 1993) .. ^ (Diki^W^r^^mo^ ^ KXvk 

T^CDSAilfe-TM {mk\t. Goilfried M. h. Genomics 16:51 2, 1993) C t h 

"i- u ^ 7 ^im ^ mn&^ k X ^) w L T u / J V y y ^ - s y-^ h Z t x-yk 

cosYHZ304y y ^^i$,r^m^kmmZre(DmA%W\XS,h loxPgEfiJ Ail 
J: U *? A L . cosYHZ304-lg -CD8A Sr >t 0 ^ AI^fe^$^^^(Zffil^^-i:i;-|- 
o . 

C. k h 1 4 #^fe«i:^>^SC20CDeag: 

eiil- o w $ tlT w l:•*fjSBgCi;l^T . C © SC20?: t h A I 9^ 

^W^^ ^-^{.Xm^-^Z.t^^k^. o*.J. ±iHA. BT-ISL/cHCF2-!g 
A-LlFk h 2 2 #^fe^Sf>^^cosYHZ304-lg/c -CDSAt: h 2 § ^ ^ >^ SC20 
^feS^-t^SZ^T-k h 2 2#, 2#^fe#Bf>tt^D-->^'L/ct h AX§^ 
fe^^A. K -HAC^rliHI- S C ^ To. 1 4 # ^ ± l 4p 1 2 iHa g T RNR2 « 

? ^ t: 1 oxP IE ?ij |WI M ^ ^ !I J: 9 if A L . Ore- 1 oxP 7. x A ( ffij ^ . 
R. Rami rez-Solis . Nature 378:720. 1 995) ^ffll^SCfcT. HCF2- 1 g A -L 1 F t 
h 2 2 #^fe{*WT>t^cosYHZ304-lg/c -CD8At h 2 # ^ ^ f$ ^ >t ^5: SC20± RNR2il 

^s-b. .Nucleic Acid Research 26:3447. 1 998 i: D i eken b . Nature Genet., 
12:174, 1996) , 

S/-> mmh (Nature Genet.. 16 : 133. 1997) <D IIW. ^ n tz 'J^ ^X 

M ^ ti /c ^ y ^ o ^ V - A M II Jffl fJia 7 -< y 7 jj - -b ;^ ^ 'J - n > ^' ^ ti /c t s 

XESSOr^i*^ b ^ V!; ^ ( ;^ 7 -^:95%i.>l±) AMI: ^ n /c „ Z (D ^ ^ y ^ 
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7. CO m m . )Ji- m m wa & xy ui m iti m m. "jf ird^^aa i>-iki^i^i mis. ±-c 95 % 

± X' S -0 :tz , cC o ' H h Ukihf^&W t (DWi )^ ±?£SC2Qt mm IZ ^ h A I 
^ ^ ^ ^ - t L X m ^ Z. t X' ^ t ^ h ti i, , 

D . Cre-lo.xPv 7- x A !I J: S HCF2-ig A -LIFt: h 22#^fe rr.lt t cosYHZ304-lg 
/c -CD8At h 2 giilifef*®!-)^ cr)SC20± ^CDBm 

±EA, B. C T'.t: L ct 0 !: - aj^th22.S. 2§^fef*E0r>^ 5) S i,> (i, 
'^SC20C73 *: l^iSIt T ^ 7 h ij DT-40fJD,l}S {'Fg "t S , i^;: , Cre-ioxP 

V 7. X A ^ ffi T HCF2-lg A -LIFt h 22# »f it 5) ■& cosYHZ304- 1 g - 

CDSAt: h 2§ift fef*»T>V SC20± ^ $5 Si ^ ^ i: , ;!)^ 0 fi^f ^ t h ^ fe 

{*Br)t*: 1 h V DT-40|ffl gS[5l,t^^ii^$-y-6::t!:i-^T, 2*CD 

tlT', SMtD /c <!t) ©;t^ l4*^'Mi o /c C i: !I ^ . ;^ !Z , C re?fl ^ A P ^ ' © n 7 

h 'J DT-40fa my^'< y V y \' ^ x -^^m ^ x ^ ^ ^ a t£ 2 :/^(D^^mm 

A. J. Smi ih b . Nature Genei. , 9:376, 1995) , e b (I * ^ B| © if ^ ii , 1^ ^^ f± 

fS < 4' o Rj |g t, % ^ b n S . -r - c , ttg ^ ® U 1 oxPF^ X M ^ ^' /i^' E C o tz m !S 
ii ffv T' # €> i^' T •< 7' i: U ^ V 3 y ^ ^ ^ ^ < X .'i 4 b 4' ^ . 
jfi^, A. J. H. Smiths (Nature Genet.. 9:375, 1 995 ) !i "7 7 7> ESfffl T" . 
12§^fef2^i: \ ^Cre-loxPi/;^xA ^ffl'.^TffiS!Cf5^$-t^^) ^ i: i: 

^ J;& L . b (i Hprt ( t: >i< ^ ^ > 5^ > - 7 - > • .tx 7> * ij >i< ^> ;w • h ^ > 7s 

7x7--b') MB'Fxmismm'.zM Lx . \\primi^^(D5' m^-» noxp^^t^) 

i:3'ffl!igp^ (loxP^tf) i: ^ -r n-f til2#. 1 51= fe « ff^ (- ffl [i] 

A il J: 'J A L /c„ tLT, Cre^£ -iSffi ^ -y- . \oxPm X '^gi^ ?L i}^ & Z r> Tz 

t ^ (D^izwprim&^i}^^Wi^-^ ^ ©Esirajia (i t: .t: =^ -y- > 5" > ^: ^ ^ 4 iNlg 

ilii (HATlgtlb) T' t» iiMT- * J; o !I 4 o , C © ii l;^ fi6 (s: , H p r t ^ 11 ilill IFa 
C L T CD ^ 5 C *i T- J . i)' ^ mm Pi L X t n m X t ^ t> X li 

Qin, M. b ( PNAS 91 : 1706, 1994 ) 7t)^' -Si" L T ^ 6 J: 7 «: . Hprii^ 
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£ ? « -(-^ ;b u ! : 4- m m m^.tm&-t^^ a m w ^ 5i- pj i« ? n . -r w m m t v 

■C(i. '.-X)>4'€,JJIird!(:3^tLTT-t^'JfflT't. o ffl 131 c @ 6^ l^i fls -e- ^ ^ 

T « J: 9 4: V 7. X A ?: % A ^ 

3fe(7)GFP(Green Fluorescent P ro i e i n) iS £ ^ ( (^J ^ , Prasher. D. C. b . Gene. 
111:229. m2)RVfxCD&^i-J,imKli, He,m^. Nature. 373:663. 1995)^'F.1 

m^nr,, GFP®^^i-.sMfi.i:^gT'/^<. ^^^t c ^ ^^^t^x^^^ 

^^e. SaitO*^. L^^tmmmv^^S-t^Ztt<V^^^ GFP 

MAf*C0.1.->-x-f U^'^>3 >v-77-^ LT. GFP3I|5^ ^ffl,.^ - ^ 

7-D--:?_$,^^/^i.GFPiie^ ^SC20± RNR2iae^S{i 
loxPi:i±!iSAL. GFP©%^(,^.g.^yo--^_^ t: ^ 2 2 # ^ ± o 
HCF23S{£^^^5 2 §^fe*±®cosYHZ304y y AllJiSii 1 o.xP a: ft Jl A 

-to, CreiZi^loxPie^ijr^T'CDM^^^^'SCSi:, 7 O - ^ - t GFPil ^ ^ 
T^^-ii^^n. GFP*^-^^-t5^o;i^c^. ^'^ffi^^?afi§(i^5t^^3tto®T-. 
FACSJZio V-x^ >^-7i^-^||i:/^^. UML/c J: ^ !Z. GFP© ^ 

M^^^I^^±!fS/.«)(C, Cre,M^^il^^^-ii^4T'(i:/^<. 5: ^ ^ $ 

<^i9 4•^^l:feU^T^iC^e«|^$^p^$:-iatt;:fem^^/c U. CreM^Ag*^ 

It, DT40.Ni' y.J .y \<'^X'Bm^itr.mmr.S(^-3(DmmLfz^ h AX^Afef*^: 5 
^ □ -t ;U (microcel l-mediaied chromosome transfer: ii^ T . T MMCT j i: ^ 
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1" . ) ct 'J X ^ ^ - X A 7> ^ - CHO «0 lia ^ A ^ -ti: •5 /c . X 9tV $> o 

i:4 6o mmth^K 51^ fill lis (*5(gBaX'(i^ - 7 h U DT-40?ffl)ia) IIfon^T. 

±i£A, B. C, D vmm L tz ^ 0 . - U V V ^l-^Omm^ X' (D - mcD 9 D 
M h 7 > ^ - 3 > Cre-loxPi/X f- A i: J: 6 ^fei^r^lcM «: ffi ^ C i: (C J: 

•*t-rX^M^S) ^ t $^4SC20Jfefef*^ ^ ^ -±0 lo.xPaSfi (14pl2) ^ P 
- - > ^--t- S C T' t > C - (It h A I ^ «:^IIIS X r A -^s ^ T' t . 1 
C §1 /T^ L t h A I ^ fe |g X -r A ^ 7 h U DT-40lffl J9S TMf 9 C i: S 
^Li\ 4-tf4b. ji#<Digiliit!^asaT-!iffl(5]M^A(^'M;K*^'I^S<:{£<.^*>^ 
T-$)o, -^r, -7 h U DT-40JiSSW^T'.t@[5]Mi$A^Jt©*l^iiigD^fflMi: tt 
7 XESIfaSS;^^^ ^ tiT 6 (^iiR«-. yj" v ^ 7 U - X8, i/' 

-y =r < y ^\ ¥±tt. 1995) , 1- /j: . $ h H AI^ 

fe «i SS li V 7 X ESIffl II Jo T ff o w ^ pj |g T- ^ L L b . v 7 X 
ESJffl (i # ^ /j: ,m ^ /s to ^ «: ^ L T U . * ^ 4 ^ ?J. ^ o o if H t o 

-. ft) IE) . 3.tz. «A^fei*cDffi^<:j:oT(i. :^i-^bLTLg9Sn^i)^ 
(W097/07671 ) , -r4;b^, v 7 X ESM fiS ± CD P.^ M A^' 5) § /c 4^ . AXS^ 

LT3i#(i-7 h 'J DT-4.0*ffl lU ffl "T C M ^ U ^ ^ . 
- , ^ Ste #|J <w /t: L /c t: h 2fe fe {* ± © ,ffl ;i /£ l:t T- 4 < , t h j?^ ii/T S 

©k5I^ (rrit) ^■77xESIiia(:SJlt1-ov7X^fe{*(i$EM^-y:^::i:t;Rltg 
X' * o . C n (i ^ ii\ J^i. T © ( 1 ) ~ ( 4 ) O ^ )ii T' Rl |g T- ^ 5 . 

( 1 ) v7XES«llMgt(7^Jfifef*±i:^g[^ia^;l(: j; UgPfiift^figm^AS^^© 
E IS S£ ?iJ . ^iJ A 1 oxPSe ?ij Jip A 1- -5 . 1 oxPffi ^ij ^ i» ^ - y t > ^' ^ 5? - 
li fi^J A li' T IE GFP^ © V - ^ - ^: la $ -t!- ^ /c (D :/ □ t - ^ - le 5?iJ A< ^ ^ n 
^ . 1 oxPfiB J?iJ Ji? A as f4 (i . V 7 X g ^j- CD il & i: ^r-t t -5 151? 5: iiUt -5 /; (S!) i: , 
f^ij ^ li' T 7 ?A « It X X a 7 ^ITi ^ ^ S L I \ 
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( 2 ) m^(Dl^t^^^t^\^hm&it^^i^i^t^-'y h U DT-40*111 IIS !I iS^^XUkT 
© ^ A « B tT 9 . 

(2) -A t h ^^fef*±®mM©?gr^(Dx □ ^ 7fnj«i X □ y 7ie?iJ L, 
^a^^fe^^?:JsJ^{fcto. iJuiamMtD^MA^BUgEt h^fet^tD*3fe(7)xn^7(D 

^ !^ ^ S li ^ .'I (i C 0 (i ;f g j§ ^ ^ § ^ 

(2 ) -B ^ ^ -^^i^±(omm(D^i^(Dic y h n ^ 7 mi^^^&.'\^m&om.^A.m 

^ - (i#'J A GFP« 1^ ^ A^' ^ * n . 

( 3 ) ±E ( 2 ) izis^^xi^m^ nfz\i hm^i^ (my,) icmmmi^ ? ^ n-t 
^i- ^ A L . ^ h iz h m^i^m )^ ^nctiomm*' h ±ii ( i ) m $ /c v 

(4) ±iE (3) X-f^l^^tirc t ha^fe{$(ffit)«:{S}t1-S V'^T.ESa^Cfen^ 
TgPfit^^&SII^A^^?:^^^^^^ loxPie?'J(~ o^^TgPfi:^tf 

C L /cli fiS !C T (i M IS y D ^ - - IB^ij GFPiife^ t , GFP*^' L . 

ES^fflBS ^ A $ ;}a5lu ii. r ^ ^ - - ^'^^ A 7. ^ - CHOffl :i « A ^ -5 i: i i^. 
Diekenib (Nature Genet.. 1 2:1 74. 1996) (i . 5$! ^ b h ^ - 7 h ij DT-40 

Ifflfl&^^b v0 7.MELfflfl§ (:^'>?aS§CD-fi) -.^AU^cA^ :^ gP ^ ^ >t -fb ^ tl 
fc'^mZ'^ tlfz. ^ aj # b - 7 h 'J DT-40ififfl b V 7 A9^iffl IS ^' k 

i^xLtzf^'.i. mmcD^mvt h tik^i^ x l z t 'k -^m ^ h itm z ^ 
iHL/z. xzx-. \^ Ax-^^wmmy 7.9 All ^ i^m^ nfz\i \^ xxi(k^ 
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< 5 ^ □ ir ;U '£ -r 6 C i: ^ ^ n T Jo 'j ( m PL . M. Koi lb , SCI ENCE 

260:361. 1993). 1 tn: J; 'j k h A I iJi fe $r CHOIBI IIS b V 9 7> ESa'ffl M ^ |# A 
L . ^ h AXm^i:^i^i^^ ?i y 0 T.^i'^'^-t ^ Z tt^X'^ h ^htL?>, * 
SC20»T Ji e # list (I ? Mteiil- o :: i: A^'^*^ o r U . Z (D^^itm }^ ^ 
^5?-i:LTffli^Ti^o*v7.^i.(iJ:ijf^i^$n/cthAI^fe{* ;c- 

HAc ) t'^mBm-r z. t t^m^v ^ ^ , 

BuES^'bOfg^ (Tomizukab. Nature Genei. . 16:133. 1997 ) iZiS^^X^ 

"-^ r L /c. ^ A ^ ± O t h 3i ■?• CD Is :i: U ;i/ $ b ^ > ^' M U"^ 
m ^ lt\:L h mit'MB^ ^'X mm^ tLtz ilomiznkah . Nature 
Genet.. 16:133. 1997). - :B . t: h ^ Df ?L a !^ i: (i 31 {t M fl ^ /c ^ 

© ffl t ^. S L /cli !z -7 7. 4" X' tg T S 11 ^ ^ L T t ^ ^ i: 9 !i o 
T (i C tl ^ T' J; < ^J- *^ o T 4 o /c . - 7 h U dl-40m M h 'J S 5fe T- S h 
1-^ 9 1-:^^ !l t; > |B]M^ ^ ® a¥ A^'^^^ S (Takeda b , Proc. Natl. Acad. 
Sci. USA. 89:023, 1 992) i: l^ 9 '14 M ^ o T i5 U , ^ ^ A L /c t: 
±®k V '^^i^±(Dmm^j: h V 'ABJ- t (DfSxmB^^l^i i& Z L, 

^S^t ^ riT U ^ 9 t- iS® ^ n/c. 1 C0r<3gi «I o l^T con - 0^55 (iOieken 
b (Nature Genet. . 1 2: 174, 1996) A^' - 7 h U DT-40|ffl M li S L /c k h 1 1 § 
fe V 7 7> .MELSffl IS ^ A L i: C 5 k h ^ - ^ ^' □ k' > ii e -? CO $E M !^ 

L k h ^ > /-^ i7 S©^ig<: r^i L T (i*/£S^ *M C foH^T (i- 7 

h 'J DT-40?ffl l§t|iJ^L/ck hm^i^±(D\i h MB^RU '^m'MB^iz D - V ^ 
tl €) > ^ M *W 7 7. ^ i*: C fc^ V^ T ^ 6*J T- ^ 6 C i: t . - 7 h »J DT-40 

*ffli!S II *D L ^i'f ^ n/c k h 22^-^^i=^m }^ { k h o y u > a $^mB^ 

^<2)^^Wst h ^ / ^ T 7 7> CD tfa il3 ;i li , k h ^ g d 7" y > A SI > ^ 
M*^'^^ai^n/c. ^ Cjlik hlfllrST^uy? >(HSA)c7)^g{it£;^LTmi^ir#^-6*] 
k h A. Sjrl ^: ^ t,> filii ± p fiil ^ n /c. f ;b . ^ fl L k h d y 

'J > A i?i 5? ^ ^ (ifiSfi6 0*J'J(:m{^^;>? co^«/5Ki5K^> i: L T r? Y± U T i, > C i: ;ii,T^ 
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ZH^X'IZ. 0^'^,(D^ 0 X^MCom^immmm (ECmm. Hanaoka^. d 
iffereniiaiion. 48:83. 1991 ) , &m^mm (ESSfflSa, Evans>b. Nature. 29 
2:154. 1981 ) . B^±mm?^ (EGlfflgS. Matsui<b. Cell, 70:84 1, 1992) A^' v 

^'i^i^h^ ^ 0 T^i'^msi^X'^ii z tt^m^^ nxK^i,. es. EGmm'.^^(Dm 

^^X'^h. Ecmmii.±iz^mm!M^i)- h , Esmmtij&^^(D\^^mmi^t^ h , eg 
ifflBS(i.^^?o.^(zth^i-^^fSs^MfBifis*^bf#bn^, *^Bj(;^si^§ t htj^fe 

HWilfc? ^|fll,m^ Affi (Joyner-b, Gene Targeting, 1993, IRL PRESS)^®^ 

&i m^'xmm-t ^ z t tsimx ^ ^ 
^nmM--(D\i h-^^{tnx(D^mtLx It. ( 1 ) xnhntz)^ h m^i^^m^ 

^92>^izii^ tifz^B&x^mmmt ^ ^ ^ t z t iz ^ o ^j: o . ? 

Dyhm^fr. FlSm^^lZJ:'), m X i B &3 t t ?> ^B^ ^ ^ iUt^^^i^ ^ 

i^. $>i>^uix(Dm}^^i}^^(!KmAt^ztizj:'). znh ^^m^izi^f^t 
m m^m^z ttv^^^ $ hiz, -^r-iz ^ \i h ttk&w m xl :tzm m (d 
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b . A iik m L fz t (D miu-t i> z 1 1 "I mx' 3b ^ . z. mt'Mfin . 

mm^ r^'0-h\]t ^MiR m m © ^: is; it) © c t !i j: <; ii ^ n ■5 , 

t h !fe fe ± © T - - ( G4 1 8it fJ: ) i u }1 ^ ti /c ^ ^slll )I5 *^ m^m 

cfc O C L T fff IS $ n ^ . ii fii ^ tl /c ^ § ^ffl g§ b itt tii L /; y y A DNA ^ ffl I ^ . ^ 
□ - 7 i: L X t h '-ft^fi^Jsi U 31 L iS^iJ (LI. Alui:-, Korenbergb, Cell, 53:39 
1, 1988). t: h iia^ ^ *: ffl i^/c -y-tr >M*iT (IJ: U ^ ttJ 5 , ^ fz , k h 31 

? !ft ^ W 7" 7 •< -7 - ii J: 4 PCRS , 2ic k h ife fe ^ 65 7* D - :7 ( L i chie r b . 
Human Genetics. 80:224, 1988) 5: ^ ^ /c 7 ;L' ;t P -t > 7^ > "t^ -< -r a. — /n 
< 7' U ir' - V 3 > (FISH) # O ^ (* M ^ir H =}: U H l?- "T o Z i: *i T- 1 5. , 
(3) \^ Vm^P^mX^^mm*' h<D^ :< y ^ 'y 

( 2 ) T- 1# b n /c ESIffl b © ^ ;^ 7 V 7. . < .tg m - . /W /i- V 

rirL7;i/vu-x 8 V - > 3? - y f- ^ > ¥±?±, \99b>m izii-^ ntzy^mx- 
n^xo. 9}}mff3^ji ^ ^ ^ ^ ^i^fmi: o fz6b(Dm^si(Dm^mm, jk^M(D 

^J^(5, CBAXC57BL/6 Fl S5l5®TT2?fflJ3S (^*fefe. Vagi . An 

alyiical Biochemistry. 214:70. 1993) (I o o T !i Ba 1 b/c (&fe. B*7U7 

tt ) ^) o iMi I CR ( . a * 7 U 7 ) S * CO 8 Iffl Ma K m i H L T ffl I 
S CD M ^ H. ^ 

(4 ) 7V97.ii«(:fok h§^fe^*CD«^t:5 6''■k hiia^^m 

ESffl ^* ^ a A L /c E /()^ b K L /c T 7> (I S ES«I1 fig CO M t)J ^ !i . ^ <D € 

fe Cct <J ^ AMI iiaj ^ 1" ^ - i: -c § o . 11 1 . <: ± < m 1^ ^ b n ^ 

b i: I.- ^ o T {1^ £0 m M T- m it ^ci: I ^ {i ^ ^ T- # I. N ^ X i) mWiU, ^ =y ^ 

7. # a M£ !: (-t § t h ife f* CO (SJ^ (i^ MM J: 'j fife it! $ n y y A DNA ffl i> /c 
■y- -t^ > SI l/T , PCR^ (I i o T illiE t o C h X' t -5 . 

®At h^fe{^i±COiie^|^^(iJiJlT C0_ J; IC L T (il $ n 5 , t h ^ fe e& 
JfeniRNACO^?|(i:g-mME6ifeRNA5: ffl l-^/cRT-PCRi£ (Kawasaki^. P.N.A.S.. 85:56 
98 . 1988), y - +K. > 7' o K ft ( Ausube 1 b , M ID C J: U liij ai ;^ n , iii El 
^ U ^ ;U CO iifgfa li . Vt? 7 (7) ffl fnj m £i i: to 55 |g S ^: % /Jn C L /: ^n t: ifi & 
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M m f; J: -5 fi* ^ <fe g jjijl ^ r£ ( EL I SA, S iJj • 'ji: m . ^ a - y ^fii^ %m ^ - ^ 
7Jl. 5«s^tt-tf -f X > X 7 -I- , 1987: SiH. mM mi^m m ^^M^m , ^-i; 

IIS -t > - . 1993). XT. > yo -y h a (Ausubel b , iJuiS) 
m-K»afi^(Diil^ «: ^ijffl L 7 -r y if-l' A^rr (KoI "b. Jpn. J. Cancer Res.. 
80:4 13. 1989)#{: J: U l^th ^ tl|>. :^^7T9;^?aiiat1^T'(DtH^fe 

(D « J§ S 1^- ^ ± ® ii a ^ 60 ^ .-i^ =^ -'^ 7 ^ ;^ ffl * ?;d -f-^ ii # jffl fig T' © 

b i^l^ $ ti/c ^ 7 ^ '!7 7> o ^^T . =? ^ ^ -7 T^iUrt ci3(7) t h IgM. igG. ig 

!i' t: Mm ?f 7 >'l- 7' 5 > ) !: J: U L , • ^ (75 P Si Jffl M iiv-^T.^xo-v^rii-^ 

Igi^tt-t^-r X > ^ ^ 7 1- ^' . 1991) ELISA!! J: ij 7- ^ U - - > ^'-r 5 

to. 

J':A±- vi; 7. ^iJ U - t h ^ S /c © it L . i^^fe^**/c 

offjt±©ii{5?^^m^ir^zi:*^'prigT-*o. ccx-. r^i^jfe^^f^j tit. 

'y ^(D^f^h-r. ;i y m^. mXlt, y y h . r ^ ^ © Df IL ^ © flS © 

^ 7 Ifi t) t f^S^ t S C i: T? # S . V 7> © SI) H JoM:^ •£ ESilin] flS * ^ <i 
ES^ IfllflS © ts^ ii li -7 -y h ( I annaccone ib . Dev. Biol.. 163, 288-, 1994) 7" 
^ (Wheeler h, Reprod. Feriil. Dev., 6. 563-. 1994) . (Simsib. Pro 

c. Natl. Acad. Sci. USA. 91. 6143-6147, 1994) mS\.-xm^in. ^ h y( 
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¥ t! . — ^ V ^) -fr X' xj W. ^ h nX ^ ( h 7 > X X ^ -y ^7 1} . M'El'K^t^B- 
5^. 19951^1 10^ ■^-i'SfiJ . . * /c. t; >y v il fcn ^ T (i ES-f^^ JJli IJS ( EDM 

iia ) s b c n t iO'f-^i-:x±M'f-^ L T ^5 b n-o ^jioiija e& ^nm.-^ ntz 

iKS.1t§lil*^Em !; -%^fe-t o C t b tlT l^ o (Campbell fj. Nature, 380. 64-. 
1996) . CtlbES^olMiES^^afiS^S^^fflflSi: L/c^3l5§^fef>^|^A!IJ: 

$ h fl3fii^O^^MSffitO,t>a^tiiMil i 'J . ±iSES*-5 iMiES^maoaS J: U t 
^ b i: ^fk L /cg^ru^^f*0^jfflflg t ^S^M® K ^ - h L T ^ijffl T' # -5 i 9 (I /j: 
o /c. C ^ S T- !I t: vgc^^CD ILfliilaaS (Wi Imut b . Nature. 385:810, 1997). 

vB6i?.CDmt^MBS(Schniekeib , Science, 278:2130, 1997), v 7« fiX ® 
§fl £: fffl M (Wakayama "b , Nature, 394 :369, 1 998) K •:^ - i: L * g ffi W ^ « 

M ii ct U 4 # Rl 11 ^ b ti /i i: CD ^ ^ 6 , in ^ T . ^ o - > -fk ^ n 

/c^^^DNA?:#A L/c^ffflM(SSi^ua*^lt^fflJi&)^ Ft- i: LTffli.^o - ic 
ct U , h 7 > ^ X ^ -y ^ b v' (Schnieke b . It) IE ) S t/ v ( Ci be 11 i b , 
Science 280:1256, 1 998 ) ® j'F M T- * 6 . 

m'^m^cDi'^m^ii^^mx h% khtib . c ti < i a . j-:; t cd ^ m ( i ) ~ 

( 5 ) II J: U BJ |g -e ^ ^ „ 

(1) IgA-^l^ic^^t'th 22^fe# $:{Si?-rS-7 h U DT-40ifJDSSC \^X^XT 
© it A . B ^ . 

(1) - A tlh22?fefe{4^±tDlgA^ilic®7"ny7tB!)flxn^7i2?iJ?:}fAL, 
( 1 ) - B t h 22^ fe^ ± (D\gX^i$.O^^zy V U }^ 7 m (mX HCFiia^ 

^ 61 - f ^ -< y C ^ <p - i.z \-^m ^tT (D - ti ~ ^ ^ ^ ^ fz 

( 2 ) RNR2iaa^ ^ II loxPffiJ?ij;gt GFPM^E A ^ t h 1 4 fl^ jfe f^c irr 
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sc2o^^ i^mt i> - 7 h V oT-mmt .LB (i) izt^^^x ntz - ^ h v di- 

(3) ±E (2) T'f^S^;^ ti/ct hl^fe ^(®-r>^)^^ {Sf^ 1-^,79 7. ESI^ffl lis 

t 4' ^ l£ ^ i 5, II ^ A k hl^ fe ^ ^ 7 h DT-40^ ]}§ iM iR ^ S 
( 4 ) ±ia ( 3 ) i3 fcH^T f^i^ ^ n/- A t h ^fe^ (if>i ) CHO^fi&i: = 

( 5 ) ±i£ ( 4 ) T't#btX/c ^iJM^;^ k l^Sfefef^ffii-^r^^T-S'^vJS&rufi* 
(Cibelliib, Science 280:1256. 1998). 

^cfi>„ 00 ^1^, ^mmmmiz^^-^^i:^$,i,.,si^^a)m}^^-^x-r^ztf)--^i^ 

=^r^ t hiJji^dfcn^X, ^1-*5fefe<*^{SJf 1-§ES^fflJ5S;t>'-^©4M^fflMl:5^■ 
±ficD ^ o iz L X m h ti ^ ^ t hW]m^rzii^(Di^m^i:f>imLx, 
'^^^mizrf,i^^^'^n^mmti.zt^^x^^, ^w(^^izii.. ^>i^^^^vm^ 
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tfzit^o) -J- mcomi^-^^ 9[-iikUk{^{>\^ t fz itx (Dm )^±(Dm&^ -^UL o -s ^ f^i^ 

T T' fiil W L . CO m-^m M'^ i ih'iiia (O mm . jjfi 7j< /j: i:' <b 0 i|X -r -5 l T- t ■£> . 
^) S I Mi ^ /c. =ir ^ 7 i)f b: h 2ij * /c (i ^ CD ,m . miMh ^ lit n^n 

^itL fzt<D imA.i6:. 5 X □ - V «]| i: (D sfi ^ i: J; 'J ^ ?E 'fk L /c 7" ij K - 

L ^1- * ^ ^) S l^ !i CO Br >t , ^ /c (i ^1- ^ ^ fe * /c [i ^ (D it ^: ^ 1- S 
D N A , ^ b !- !i S rc. ^ ^ Vm^t/zlitCD^mCDiS.^, mm, ^) o i ^ 

D N A ^ t-Mi Jt^^lS (^'JA!5. CHOSIBS^ B H K fffl M . Iff > 

'^'i-'^^U t'(D<!k^(DyomiZ'ijtr>XmiiSi-n Z ti)<X' ^ , $ b , gS $ 1) . ^ 

^!fel^6^(::?5't4^d:!felM(i. ^ ^'^-^i^ ± 3 - \= t\,X h h ^ i> W ^ ^ ^ , 
m^ii. mi^, iff t Mn {* 4' i:' ^ if S C h T- § 6 , M ^ (s: « '#^71/;=^;=^ 

y m ^ (D 1^ mm $) ^ li. X (D ^-^ ^ y V k - v ^- o ^ ^ -ft as ^ is ^ ± © 

thJA<^3te^-1:i:7D-::^>yL, ^^^--X/NA7>:?-§|3m3fflaS (CHO) 
^ 5 X o - vffBSa (I ^ A L T t h JrLf* ^ 4^ 1- 6 C i: (Lynette . Bi 

otechnology. 10, 1 121-, 1992: Bebb i ngton . Biotechnology. 10. 169-. 199 
2). 

±) , mmx {22^m^i^±) tntncD^B=^(Di!^mm^i^i\co:k3^}i:ij^nL 

t^^t^h, » S A X fc ffl I ^ T h h fit iiS a ? (D - g-IS A L 7t 11^ 

')i](D h y y 7. -y JL — y -7 'y 7. (Green<b, Nature Genetics, 7. 13-. 1994. Lo 
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nberg^. Nature. 368. S56-. !994v'p) i: it fti? L T . t h •:; fc^ T 182^1 ^ n o t, 

f# 1- o =ir p< 7 v5 ;^ S O' T « ? 1* . it O'' !: . T b '£ ^ le 1- C i: c J: ij '# b 

^j^iMjt: h^'U ^ o-^;i. fill* /c<j:5!i^^S (I WfflT'^)^ 

(Greene. Hy|2, Lonbergb, ME) . -15. # ^ © fit H i: ^ L T H ft © S l^ 

v^^:£:f^fiXr^C h*iS*4a-5 (Greene, ME. Lonbergib. M IH ) . 

;&i£E : t h ^fef;j^»A=^ / 7 -7 -^7 7. J; U t b $fe J$ 1" c ? ^> ^# T V ^ 

7.fiii^iae-?*:^JIi-S-7'^7.^gti:®3eE?:fTo^)£. 
Ji^ T A. B-e n f-' ti CD ffi o m §j 6*j 0ij {: o IN T J^i T !: &5 (1 12 1 . 

W il ^ [5] ^ ;^ g (Joynenb, Gene Targeting, 1993, IRL PRESS) ffl 

ioxPlB^iJ (CreH] > t'r-t'lC J: Ua^^A. Sauer<b. lulS. ffe (I FLP 
^ > t:'^--tr'-FRTie?iJ ffl IN /cO' Gorman f, . Science. 251, 1351-. !991(D^J 

tL/c±fi2'^J?JWt±v ^ XESmiM(Dt, O - 7? (7M!!iJ CD 7 U CD ft*; W {ii 7- ffi [n] 
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^ A ?i t ill mmt ^ . T ib i'ji A ^ n fz -7 - 1! - m t (D -7 - 1! - 

MB ^i: <'± m t ^ Z t J: r) X , m B U Bi*]^ ^ 1^ <) 'i&t Z t :/)^ X' ^ i , m ^ . 
G4 \SmV:t'MB'I- i m^'X fg |nj ^ j$ ^ ^: o /c , f n - □ -7 V > tt m G 
^: ffl V ^ T ffi f!5] m A 'fT V (ill fflli CD 7 b ;U i: t; JTi m JI M 15 ? m ^ n |* 

(i , 1 . c- ^ it is ? ® jai f ij (z jii A L /c m ^ ^ ^ @e ^'j « x- . ^{unm^m 

l@f5]M<?^l$x.SiIJ;oL, v-;^7-31te^<:JfAL, j^fiy^OTU^bili^lie^ae 
^ *i'SSm$ n/::!*^: its ( H f$ M ,^ b , ^ 1^ E ^ "g'J fffi , ^ S W 35 S ISI ft 'Pf5 , p. 
255-, 1995, ^±?±) , 

3. 2. X'nhtifziKi^mmmB'?'(Dmm(D7UJii^mm^nfz^'y^Esmmr^ 

m Z -rmm^B^ , IliJ^f^CreU □ > t'-:^--t'iie? (Sauer-b, lu IE ) ^: - 
mffi'.zmXL , 1 oxPE ?'J £D T- ,m <^ ^ ;l S C5 ^2 I o T © }jl i*: a II 3i ^ (I 
^fA^3a/c'^^JBtt3ie^^■A^'l^*$t^/c^g^J^§tt1S?:iil£TS (i^^g-gb, 

^i^E^sijffl. ^^m%<D&mmwu P255-, 1995, ^±a) „ 

4. V't' 7>jA{$gfI /c il^E^ C O l^T ±iE 1 ~ 3 (DjiS?! ^ U ;i t , S ifil W i: M 
fi II :5i t/' /cll ^ ^ ± !; ^ JI L /c ^ ^ S 1* IX t# t o . 

^Clck'J, iiiijffiftt v - ;^ - (<5yA!^G418iiittjE{B? ) >^'$n/c t h 

6 . 5 T- ft b tl /c 1* § S nil L /c ? ^ D -b ^ !I J: ij , 5 ^ {i ^ 4 ^ 
i® V - 77 - ( A a - D -7 -< if ft il ^ ) X 7 - > $ n /c t h fit 
f^^fiiiga? ^t.' t h 2 ip^fef* (®r)t ) o iMi22§^fe{;t: ( ^ ) * /c 

7 . @ b m fi|i ^ a! ^fe 1" o - i: T' t /cC V N T 't? 7. ^ flifo ( ^iJ ^ R AG-2 y -y ^ 7 

h V . Shinkaib, Cell, 68. 855-. 1992, u B ^ v 7 h ^ 7. . K 

itamurab. Nature. 350, 423-. 1991) b K ^ Tig ± ffi i: L T 6 T' b n /c E 
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smmt (D^ ^ "7 ^ 'y 7. ^ ii=.{,^-r i . 

8 . 'i^hm>^ y ^ 'y ^ a ^^-z ',3. t A,- y (D ^mm ^jiiv y ^'^mitismmizm 

b © ^ ie !z J; 9 t# b n T'c b h ffi^^SlI fc^ J; t>'g0I ® # ^i^l- 5, ^ 9 ;^ > 

s h omi^mB^t^^m u t o v ^ ( i^j a Bi§y ^ y ^ 7 ^ h ^ 'y 

1511 /c y -y :i7 7 h 7. . Cherub. EMBO J. , 3, 821-. 1993) t (D 

t hJa{*SII (14#) -rgil/c ( 2:§) . fit i$ III (14#) ^m%X (22 
#) ^ o iMit h fitf^M ( 14#) +gll/c (2#) -gllA {22§) ^^t't 

fc\ ± 12 CD A ji J; B (D ^ ffi !i . h h Ia f*: o ^ /j: ^ "T , * 3^ fe ± ^? 
T ^ ^ 1^ 5 il e ^ ® g t! 5* m 6*1 i: t# ^ d?) C . ^ l-^ 5 - i; *i T- # •£ . 
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QilSM^mii^^sV^ y ^ i K pSTneoB ( Ka loh . Cell Struct. Fund.. 
12:575, 1987; Japanese Collection of Research Biologicals (JCRB), Depos 
it Number: VE039) ^^iJPSH^Sall (SSii) -elSi^^tL. h h JE-^m^^M^ 
HFL-1 (RIKEN Cel 1 Banket ^9 A^. RCB0251)^^A ItZo HFL-llfflfiS^ h 'J -f 
■> >^SLv SxlO'fi/mlc I) J; d IzVjlKy u © u >m.^< v 7 7 - (PBS) 

h i^--> 3 >*<T/i (SEB'i. mmx^mmmi'^A?^. mm^±. 199 

2) 0 25x/ F®§MT-1000VCDmE«:4inniS® X l^^hDt;u-->9>-t;l.(l6 
5-2088s ^< ^ 7 -y K I^TM'STEPGD L/Ce xl^^hn^t/-->3>L/c 

|;ffllS^15%4^SSl^lfErS (FBS) ^mnltz^ - Jl?\2mm (JiiTF12^ il^ 
9) ^^t;UO0min*I,^i§Sffl X X -y ^ -> 1- - U (D-.r.>:?-) 3~6tjjcri 
^L/Co 1 B^^{z200 x/ g/nil©G418 (GENETICIN. •> /V) ^#t- 155$FBS^-/3^»D L 
fz?l2i^i^tm^^A:fZo 2-3MrBy^iz^i:fz 3 c^-lOOilflS^-oom 
LT 52^" ;b- ^ic ^ n^-n ^ i i6> 100 mmi^ ^ - [y izWV^i^mii^mitZo 
•7 -t? X A9lfflS?2 (Oshimura. Env i ron. Hea i th Perspec t. . 93 : 57, 1991, JCRB021 

1) ^10%4^I^i^lfil?t (FBS) ^i^JjnL/c^-;u-<-y □a:^^ ;H$Jtb (i':iTDM 
EM. cb^-^^) "4^, 100 mm ■> + - Tt^g L o 52^''>'l/- ^OG4i8»ttHFL-l Iffl 
iS^15X4^B^i^lfll/S(FBS) i2Q0^z g/mlOG418^'^.?]D L^cF12*T-s ^n^ tllO 
Qm-> ^ - l^Vi^mifZo -7 0 xkmmtW¥l-\ aSS^ h U >Miim^n^' 
^gg^® ^^^g^-^j^A L ^ 100mm-> -^^ - lift L 10%4^B^]^JlniW (FB 
S) ^?^.|]D L /cDMEMi 15%^Boi^ifilyt (FBS) ^^.JD L /cF12<!: ® 

r''^Bf}^<^-Bi^mLfzo mfi^m^it (m7\ii. mmx^y^y w ^ . ^±t±. 

p. 127-. 1992) lZt^ii^$tir\,^^y5iHZ(it^fZo DMEMTfflSa^® ^ 2 (nj/Tt o ^: 1^ . 
2ml (DPEG ( 1 : 1.4) 1 ^^fBlMH L . ^ i iz . 2mlCDPEG (1 : 3 ) 
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1 5^rB^i!&Il L i'Co PEG/§?{g^oiJo|S 0 > «i ifD iW Iti! (DMEM) TSSi*-:) 
fz'^. ^-^(Dm^ (10%FBS. DMEM) T 1 3^1**1 Lrco lilS^ h 'J T > >mil 
'^ckO^^^L, 0'7^<i'> (lxJO-^^^. ■>i^--7) feci: a'C418 (SOO// g/ml) 
V-mm^^i%m (10%FBS. DMEM) (c!g.?iL. lOOmmv - U 3 tj^fcjift L/Co 
K^^Zmm^mLfzl^. ^\:fzzia--^ V U :^-> >.5ag{z j; ^IfflSS^^^t^ LG418 
(SOOAig/nil) <^^i;:ltRi$it!l (10%FBS. DMEM) T'lSSL/Co 

h 'J :/>>^SizJ;»9iei8!i^5^^L 2 y )l - ^ --o t t . 6;$:cD25cin 
^iS'll^ffl 7 ^ ;^ 3 (u-X;^^-. 3025) TlfflBSS^*<70~80%ISlD^lS ^ Tig 
SLfCo =;;l.^; K (0. 05//g/ml. -f-V :3 ;u ■> > . ^OTtMM) ^irt^lSSfS (20 
%FBS. DMEM) iz^^l. 2 B r^llgft L i ^ n -fe ? -i+fc, 

L. i^ioiSS (37°C) L TfeH^/c+l- ^ h 77 ^ -> >B (10/i g/ml. v^'^);^?^^' 
^'ll^ffl 7 5 X □ (C^/c L . 7 U ;U^jt/b§ei3jI,bffl -y y ^^f A L. 34°C. 
SOOOrpm , lBtrBlOji<L^^n/d: -3 /Co i ^ □ -fe ^/b^ffijIn^tSJitc!!,! L > -y^Jl9 
L^SSi Lrco V xA9lH3^^80%t^?D©tt«gt Ti^SL /c25cni^ 75 x 
^zmm L /•ci^/h;^^jD^PEC-/§?gTS2^ 5 itfCe G418^ ^ OiitRiSitfiTi^S L 

^fflfSl^-^ > K7' -y . ^±%1:. p.l27-> {Z'c£-,/Co 

( 1 ) ?zmm 

L /c^ffiSS^iSs L . IffiSS^^ ^Puregene DNA Isolation kit (Centra Syste 

S6^/<i -1- -^-^ffiiNTPCR^T 2 . 4 . i4s 22# h h '^^^^t^^t i> ^ □ 
->^jMJSL/Co PCRitifsCSI^O. i X/ goy y ADNA^f^ffl L (lnnisi^>, PGR 
^S^7^^T;k HBJtiiKg^. 1991. * - v -9- ^ ^ ^ - (iCeneAmp 9600. Perk 
in-Eliner^±^{^ffi) fi£ i ^ fr /j: /c » Taqd-; u y 7 --ir-JSPerkin-Elmeryill/^ffl 
l^. Sli>^l4^(i. 94°C 5 ^^I-^^-r ^ ybnn; o /cm. ^t494°C15fei;, t^-ij> 
/54~57ri5f> (^7 ^ i^^g^M) . W^irCZm^Zb^ ^ <7 )\.nti 
o/Co 7-ti§^fe{*±{ci?S1-SaSe^ (O'Brien. Genetic Maps. 6th 

edition. Book 5. Cold Spring Harbor Laboratory Press, 1993 ) SO-^St4 
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wo 00/10383 PCT/JP99/045)8 
•7-7^- (Polymorphic STS Primer Pair, BIOS tt: Weissenbach Nature 
359:794. 1992; Waller-i. Nature Genetics. 7 :22. 1994 ^) ^•ffl^-^r'Co iliz 
f-y^ -< 7 - (IGenBanl^. EMBL^CD x- ^ K - x J: 0 L S Se?'J ^ t i ic 

^fe{*l^ol^Tii^T®^^l^?|JT'^ l/c (2^ : nMf^y 1 . 4 # : nmm 6 . 14 

§ : ^SS^iJ 9 . 22# : ^SS(?'J2) o 2# ^ fe f* © [5] S icli Ji^ T C: jp: ^ ia £ v - 
77 - (Polymorphic STS Primer Pair, BlOStt: D2S207. D2 
S177. D2S156. D2S159 BlOStt) ^ffll^/Co 

C/c (immunoglobulin kappa constant) : 5" -TGGAAGGTGGATAACGCCCT (iS^iJ 
^^ 1 ), 5' -TCATTCTCCTCCAACATTAGCA (SE^iJl^-^ 2 ) 

FABP 1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(iS^iJ^-t3). 5' -TTGGATCACTTTGGACCCAG (iE5ij#-t4) 

Vk3-2 ( immunoglobul in kappa variable) : 5' -CTCTCCTGCAGGCCCAGTCA (IS 
?ij||^5), 5" -TGCTG.ATGGTGAGAGTGAACTC (ie?ij§^6) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (E 
?|J#-^ 7 ), 5" -GCTGCTGATGGTGAGAGTGA (b£^iJ#^ 8 ) 

( 2 ) 7 ;U ;t U -y iz > A > -9- ^ X i - -f 7' U y -f ^" - •> 3 > (FISH) 
FlSH^9?^iTl5 (fiU'i. FISHHi^^D h ID - ^ifini. 1994) IE $ /^i 

t h 21^. 4#. 14^. 22§^fei*1^a&^^n - 7 (CHROMOSOME PAINT 
ING SYSTEM. Cambioy:) ^ ffl T o /c = 

2 §^fe^*^^*^#t ^ D - > « 26 / - 7^(745 n - >)4iio/;i/ 
-^icl<ii':i±c^'^D->^^#fCo CO^■^ffl^^/c2S^fe^*!i^m6^4-:^7'^v 
--T'^TiiPit^TS) -5 5 p - >/c o rco C n "i)® ^. □ - > <£• F lSHI?t/T L 

rco FISHP^J^ti (tfiU'i, FISHIII^.7D h =3 -^b. ^m±. 1994) icie$n/c;5 
t h 2 #^fe(*1l^mfl^7n - 7' (CHROMOSOME PAINTING SYSTEM. CANBl 
0^:±) ^m^'Xn'l o /Co t^X(D^^ ^ v-t^PittniffliST-li t h 2 iF^fef* 
{J t3;' ^ ^ T tg ^ ^ 1 %(D-f^ ^ -7 _ ^ /j: ^D->o^*>l^<o 
T^NCD^ □->-(:• (St h2§^fel*ct*9t>^J^^^<j:^43l^fe(*A<tl^$n, 
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PCT/JP99/04518 

<v-^7jKto •(lli^^. X (iPit^^H^ L^Co ^/c. FISHIC J: i^ll^^^tl/c t 

ESffflgSt?^E14 (Martin L. Hooper J; «9 Hooper'^j. Nature, 326 :292, 198 

-7 -f h -7 -f -> >C C -> ^'v) ilii L rcG418itttST0iaSS^5^ (^H;^^. i£!i#A 
l^5tct'9A^) ^m^^iz o ^■fft7j<^ (-Iffl^X^^- > K7'-y . ^±t±. 199 
2) OfS^ L^c:^-/i(cS£i^. l^lO«fl(DA9/S227i^ t. ^ ^' n-t;b^|^&J Lrco f# b 
n/c = ^ □ -t ;Ki^a^5inl®DMEM(r L fcc $^10'{i©E14^ h 'J 7" •> > T 
5J tfc $ -ti- f c . DMEMT- 3 [n]-*?^ L s 5nii O DMEMfC L . ; ^ D -fe ;^ i to 
•tr. 1250rpni. 1055-Pb1;1-i1> L T±?f ^ |^ U /c, Cfcll^ ^ -y f > ii J; ^ J: < <•• 
L. l:1.4PEG/t|ig (5g PEGIOOO. <^D7t.,M^>, Inil DMSO< •> "7 >^ 6inl DMEMic ;S 

0. 5ml^;lD^.T^-iaT- 1 :^3pfe!.^fll L fc'^. lOnil CD DMEM^ < i9i:SD;i/c,. 
il^C 1250rpin. lO^fBlii/D L T±il^r^ ^ . CtPi^30inl<7)ES$ig^3ffli$ttfi{z!l?i 

(=i-^>^^-) 3 fefcfili L/Co 24B#rBm«c300;Ug/inl©G418 (GENETICIN. > 
^•v) ^;)D^/cig«i3i3^^ L. ^®^SBt$it!235^^f7^.i-,/Cc liiPBl~10B 
tcfS^^ji^tt n n^-;)stBj|-^^^ t-(D!iJJ^:S^{iE14aSSlO'fiS./c 0 0 ~ 5 
ilT^o/Co -E-O D^-;^ e -y ^ 7 -y y LiiM$ -tt, 5 x lO'^fi ^ 0 Iml ® 
IS^^fflj^itjj (ESIffliaffli^itfi-i- 10,^DMSO<> ^''•7>) (Cig^L. -80°C fc T 
L /Co l5)B^(c§^^Jim^5^{col^T10''~10'fi^7D|ffi)jS;:>^>i^•y ADNA^Purege 
ne DNA Isolation Kit (Gentra Systeintt) J: 0 I^S' L /: o 



wo 00/10383 PCT/JP99/04518 

t h 22# ^ fe f* w ir ft i ^ □ -t ;kc > V f,? bb -T -2. C i (c J; 0 It o 
(Koi>). Science, 260:361. 1993) 10"(1(DA9/H"22=t 0 <# L i d -t? 
;l/^5ml(DDMEMCWJ/IS L . ^' > v -t ;i/40 ( /7 ^' I^^- i> ttl^ ) J: «9 . 7K±T 
60Gy® > BSlrf L f c (1. 2Gy/5t x 50^) c f1' y^mmWi I tz I "7 a )l 

^mWii ^ P -t ;Hi^iiii4^*E14/S22-9 ^ E14/S22-10x iiy-^mm-^l o -tr 

iimmM\^m\^/n2-\A. £14/1122-2511 ^^A^fe{*co<^j#(ij.:^To (d- 

(3){c J: '9fiilSLrco 
( 1 ) PCRI^ft/? (H 2 ) 
M^iJHttl^y y ADNA^ilMi LT h h 22§^fe{$± !c #;£f -i. itfe^ (Gene 
tic Maps. Itjie) - :^ - (Polymorphic STS Primer Pair, BIOS 

: D22S315. D22S275. D22S278, D22S272, D22S274; Nature 359:794, 1992) 
0#^i^PCRS(C J: i^l^ii L /Co GenBanks EMBL^® x - ^ - J: L fc 

PVALB (parvalbumin) : 5" -TGGTGGCTGAAAGCTAAGA.A (iE^iJgf-9). 5" -CCAGAA 
GAATGGTGTCATTA ( lE^iJII-^ 10) 

MB (myoglobin) : 5' -TCCACGTTCTGCAGAGCAAG (EJill^^ll). 5' -TGTAGTTGGAGG 
CCATGTCC (g2.^ij§^12) 

DlAl (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (iE?iJ#^l 

3). 5' -GCCCTCAGAAGACGAAGCAG (iE?fj#-^14) 
- IgA (immunoglobulin lambda) : 5' -GACAGTTGCAGAAGGGGTGACT (iS^iJS^l 

5). 5' -GGAGACCACCAAACCCTCCAAA (iS?ij#-tl6) 
ARSA (arylsulfatase A) : 5" -GGCTATGGGGACCTGGGCTG (iE?il#-tl7). 5' -GAGA 
GACACAGGCACGTAGAAG (lE^iJ^^lS) 

1^0. 1 gcD y y A DNA^UMi L T±E(7D lOffitD r 7 -r ^ - (zo l^TPCRlt 
iPS ( Innis ^ . fiilS) 'fi U fz ^ ^O'it^. ^MMo^ 2 m{i.±X O ^ ^ -? - ^ 
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7i > V mWM L r- 2 .f;?; (c o l.^ T (i -il^CD y 7 -r - - !C o T ft^ f# $ ti <!) g $ (Dif 

-5 < OTi^cDv - ;^ - (1 o ^..^T (3:i"(D/< > K {i 1 T ^ A^ tj^ L (0' Br i en. 
GENETIC MAPS. 6tti ediiion, BOOK 5^) . it fc^ R C/^ v - 77 - (75 liE O^' 
^i. II^S ^ Tiz A^tB* i)-ttfE (Science, HUMAN GENETIC MAP, 1994, Nature G 
enelics. 7:22. 1994, Nature 359:794. 1992^ ) ^ S ic . x ^ (5 1 <^ ^ 
^ L rc hOjX-^ m^^i-ii^t L hlLmX'<tU iv, 4.Mt7)G418ftteE14lEIS<*{i o t^ 
T. PCRici: f9S^f#$n^iiliSt);5<t^tBen/:^-.77-(3:BT. -IJ^ tB $ n /i: 
o rc 7 - 77 -^□T^.L rco TiJ!C{iFISHPt;?ic J; ^il^^Sm^^F Lrce A9/j22 

( 2 ) >• 7'n -y h ^11/^ 

y A^/c 10'~10'3 RIKEN DNA Bank=t«9A^. Nucleic acids re 

search. 13;7813. 1985, PUK19AS 5^ 1. 4kb EcoR I -BaniK I ^ T □ - 7- i L T s 

mm^m (BgllU SSitS^^) MS^nn; ^ rc,1^^2^ g®y y ADNACJ^ LT<A 
usubel-i, Current Protocols in Molecular Biology. John Wiley k Sons, Inc. 
. 1994>{zlE^ ti^c:^?S !ci$on4' o /Co S^^liiiift^^SDNACsyuT 

is - >Sy\ > Kffl-SgSMitiST i I, t h ^fe{*DNA© -7 9 

X y y ADNA(c>r^^^Mi:b^A9/522©^ni [5]^ c^) o rco > |.| .ss IM* © ± 
i*(D •> /^;U?i«!iA9/S22iibli^ L/cJi#. PCR^^/^T•^ $ n/cX^®.|ig i fg 

( 3 ) 7 ;b b -y -fe > X -f > if i - /N ^ 7' U ^' -< -t? - •> 3 > (FISH) 

FISHft?tif(i (I'ii^i. F1SH^I^-/D K ^flt±. 1994) (cie$n/c7^/± 

tcj^tl^, t h22#^fe{$!}tm&^7°Q - 7- (CHROMOSOME PAINTING SYSTEM. Cambio 
tt) ^ffll^TfT^i ^ /Cc r(7)|Sm. Sl^ L (Ji {C;fol^T, E14/32 
2-9 ^ L/cff^c'. ftl2ro3**(i^42: L /c^fel^i LT c h 221 
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iiX±<^mm^Z J: . f# 'in/cG4l8Wttl*E14/S22-9 , E14/S22-10 (St h 22# 
■^^W(D±r ^ ^KUOk^':^^ . E14/S22-14 . E14/S22-25 (i ^ CD g|5 ^ Ht ^ 

IJiioC^Tii^ <lizRffi-, i 7 ;l/ •> U - X8. V - > - -y^ x ^ > 

#±tt. 1995>icie$ n/c;^/i(cfc^ /Co (^3SI?iJ2) n> th22# 

LTU ^. C i ;i)<ill5$ n/cG418iitttESJfflS?IttE14/l!22- 9 ^ii^gx h 
■y 9 X 'O iL^ }lW . C57BL/6 xCSH-Flflgv^ x ( B*^ U7t±) ^C3Hii-7 ;^ 
(B^^bryi) <r5^i2t'E>CiiCci:i9lKI#L /c EMSS^E ic E /c 19 10~15<i 

g 1 . t 22§^fei$ (if^) ^{*j^-ri,Ei4 ^ffls^^75^'io^y 7 -7 0 



t^^fe^* fcE^SSS^KIfe ©SjJ ©i^i --m 10-30iS 30%- 



E14/#22 9 166 29 16 7 3 6 



^(D^>^, tU^^. E14liSS®Sil^®ISi6 'in5fi<*(116ET^> /Co ^ /c . 
#SiORil^':|I(iK22-22^cfcl:^ ^$^]40?$r* o /Co 

CCDJS^JiOs t h 22#^fef*^{*j^-r ^ -7 ^ XESIfflSa^*E14/»22-9(i+ / 7 
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is ^ rifz ,. 



t h ^fe{^Di\A®f^ testis 

9. 1987>;zE$ n^c;5?±^z^^^^..^Fc^^IXf# L . Puregene DNA isolation Kit^ 
L fz^m\±^z' ^ ^-0 9 ^PVALB. D22S278^ffll^TiilSgti®SilS^rr^=i: - 
{*{Cfe-l.^T'>5^i < i l^Tn;!)^©7°^ -f v - iz i ^ if $i ^ ;i< 5f|S $ n c 

1^- +f- > t;^ ii (^JS^iJ2) cfHjt^ii. t h LliS^iJ^ T'o - 7'c L Tffl i^. 6 li 

fT^iorio y ^ f@'i*i;3o l^T^|^;0 t r LiiE^iJcr)1?S/-i<IS^ 

^,n. ^0/-^' ^ - >(SEI4/-:22-9i5^ft( L Ti^fcc ^ 0 7. Y J L. [zt-]t i MlUt 
S ^> ^ b ® T- lOSfl^ T o ( !1 3 ) o 11 3 (I T . § b - > i b , 8g 1 1 

2 /igO^y ADNA^^ffl L/Co ''PHIgt h LllE^ij ^ 7 n - c L. 
•> :r ;K3 1- y - 7 ^ 5 ^ - BAS2000 ( S ±s: w 7 ^ ;i, ^ ^± ) !z J: L 
izo -^X'O . ^y^v^x (K22-5. 7, 8. 9. 10, 11. 12 : 9 (3^^^ y ^ ) O^MS^g 
yy ADNAfeJ:^ " > h D-;UDNA(C: C (3. Ei4/;22-9 c EH^yADNA^ 

1 :9®SMJ:tT?I^ L t^CO) cDU->TS)^o ^ ffllj (C DNA^ ^ M v ^ (PJJ iZ g- + 
y 5 fi^(Z)4- y 5 L fCo (- : 0.^. T : -10%. : 10~30,^) 

$ "iic. ^fe(z5%JijgcDai^©I. -in/c 4^ y (K22- 7 ) icoi^TSis. ST 

la. 'L>fiS. |?Si. sail. 5PM. ^M^^ ISOCEN ( ^ -y +:> -> -> :j:-t ) <,z ^ 

0 y y ADNA^g)^?# L . t n^-noMig(;oi^T. (^sg^ij2) TfgfflL/citfc 

7-(7D -9 -5>!MB. DIAl^ffl i^TPCR^?^ji^n4- o fc, ^ <7) $± ^ 2 o co 7 
< o^T<D$I$a(CfePT.^f#$ tL^itipiMife);i<5ll?.$.n/Co DIAI7--7 < v 
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. 1: ft X ^ A ^ L r ttJ L o m 4 § U - >(± :^ B ; flS s L : IT 

m. SM : -tt^iw> H : 'L>ai. sp : mB. Th : mm. ov : 9PM. K : mm. nc : 1^ 

^ / 0 7«J^^DNA(ltt^ =1 > h □ - PC : t h gili^lIBSS (flFL-1) DNA 
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(K22-7) <DKm^mi^mMizri^^'^mwLtzh(D^^i^fzo ztntj^m. 
-t. mi^mom^oM-^if-ho^-^-^^c zriJ:>o isogen (- -y > - 

>) ^^ffl LT^>RNA^tfitb L. RT-PCR-StiJ; 0 . t h - i / □ f" > (MB) . 
h h -f^ h ^ □ - A b5 U 5^ - (D!A1) cDmRNAO^^tb^a'i tzo RT-PCR 
(i<lnnis'i. PCR^I^ v ^ - 7 ;U . HBJiilS^. 1 991 nf; ic 

MB : 5' -TTAAGGGTCACCCAGAGACT (gE^iJ#^19). 5" -TGTAGTTGGAGGCCATGTCC 
#■^20) 

DlAl : 5" -CAAAAAGTCCA'ACCCTATCA (E^iJ§-t21), 5' -GCCCTCAGAAGACGAAGCAG (SE 
?'J#-t22) 

Hote^ ®iiiRNA(C#M6-jni;iifiM^d<-1^!±i $ tl/c (115) o RT-PCR 

lll5iC5ol^T. M iiv-^- (HindlH/ijl: A DNA + HaeIIi7^^1:0 K174DNA. S 
■® it ) > MB (i t h i :t o f > . D 1 Ai Is b h f- h ^ n - A b5 U ^? ^ - -fer . WT(i 

$ ^ {^[5] i:fii*(K22-7) !col.^T. ss;. 'uBi. mm. BtFM> s^sis 

^^mt^ ISOGEN^i^ffl L T,^t,RNA^Jflai L, ±iE©2fl©:^^ v - J: ^ § 
fll§5® RT-PCR^a o ^©ISSs DlAliii^TCOHilT. MBIi-il^Si t #t^^® ^ . 

rmw^ti^m^^m^A^mm^tifz (116)0 ^ ^ f xi^ifflssi^sfi^tc^ 

ilf ^ C i *<*D bnrfc 0 (Bassel-Dubyi. MCB, 12:5024. 1992) > ZCD^Mii 
f#a C cb LT(,^-i,o PCR^!}^«S2%7 ^'D - ;HcTmM&1<i'j L /cft> M^t 
Th:B!s)3i. L:ffFM> Sp: 3$®. Ki-^Ii. Ov: 9PM. SM: #^§©5. M:V-/7- (± 



wo 00/1 0383 PCT/JP99/04S1 8 

t^A^b-^. mA^ntzt h22ll^fe{*(3:^ ^ ^ -7 0 x (DIE'S ^fl-ISic i> Tlit^ 
(11)1 B^iJ 6 ) t h 4 /c!3:t©gB^irK'©ES$S]i!3-^®2?A 
ES*fflSat*E14 {^mm2 t\5\m) <^ffll^/Co ^ ^ P-t7H4^|li^fcJ:U:"G418Wt4 

mi') <t i5]fii{c<T^i -0 Ho mm^^m\Mi^-^. E14/54-7. Ei4fi4-ii{cfe(7§ t 

h 4 /c(l^®ifr)tO{*i^iiii(T® ( 1 ) ~ ( 3 ) J: f9 6ilSL/Cc 

( 1 ) Km^ (H T ) 

^^Jftttl*^"/ ADNA^^Mi LT t h 4§^fe{*±{;^?^£1- 5;lteT- (0' Br 
ien, Genetic Maps, 6th edition. Book 5. Cold Spring Harbor Laboratory Pre 
ss, 1993) SO'^Mi* -7 - 77 - (Polymorphic STS Primer Pair BlOStt : D4S395, 
D4S412. D4S422. D4S413, D4S418. D4S426, Fll; Nature 359:794. 1992 ) 
^£^PCRS(i ^di L GenBanks EMBLUcDx - K- x J: 19 L /c jgg 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (ie^ij#^23). 5' -TCAC 
TCCGAAGCTGCCTTTC (E^iJS^24) 

IL-2 ( interleukin- 2 ) : 5' -ATGTACAGGATGCAACTCCTG (ie?ij§^25), 5' -TCATCT 
CTAAATCCAGCAGT (E?iJ#^26) 

KIT (c-kil) : 5" -GATCCCATCCCAGCTACCGC (i2^ij#^27). 5" -TTCGCCGAGTAGTC 
GCACGG (i£?iJ#-^28) 

FABP2 (fatty acid binding protein 2. intestinal) : 5' -GATGAACTAGTCCAC 
GTGAGTT (IBi^il # ^ 29) . 5' -CCTTTTGGCTTCTACTCCTTCA (ie?i|#-t30) 



wo 00/10383 PCT/JP99/0451S 

« I ^ (5 - g(5 (7) 7' 7 -r -7 - ic o I ^ r ,^ f# $ n ^ if 4ia 51 15 $ n /c 0 e i 4/m -4 . 

fe tte El X tfz^ <o t)^iZ'd. -z, T < -ot^CO -7 - t! - iZ-o \.-^X it t'<D 

K«c(41ti)*^^/T Lrc (HJSfi^iJ 2 #.BB) o liB'^RL^^m^^-^ - i: - (O^ 
V^-^it. ^ TCA^**?.tf IE (^Sl^iJ 2 #a.B) ^Sic, iKtt^-^l&mmi^^ 

fc7-73 -^DT/t^ L/Cc TfliH^isFISHa?!)?;; J; Lrco A9/; 

(2) □ -y r^^/? (ID 8 ) 

-tr if- > 7' D -y M?tfT(3 (nmm2) tmmiz. ei4/54-4. Eu/u-ij:om^i 

NA^CfcL^T!:: h LI E^'J i ^ W 7' 'J ^ X"^ ^ /< > K ^ [±! $ tl c A9/i4 
tktixlr, ^{*© -> ;U5t;g{SPCRil?t/f n/c^^cDfigi |@r^ L T 
;'co HI 8 ^cfe^,^T^ § u - > i Bgl I L 2 ^ g© ADNA^{^ffl L 
/Co ^'Ptilit hLiE^'J^yp-ri L. ■> ^-'f-^Kl^ / - v7 ^ ^ ■^f-BAS2 
000 (S±:i:m7 f Jll^n) c J; 0 tB L o H 8 icfcl>T. :& b - >!s. 
■i. 1:A9/S4 (^fel*#t^.lHgS) . 2:A9/ii4 + A9 (1:2) . 3:A9/if4iA9 (1:9) . 
4:A9. 5:E14/S4-T. 6 : E14/ -"4 -4 ^ .tk "T c 2. 3 2 ff ® DNA^ fS SI F*^ ^.L it 
m-^-m^ L fz hOX'^i>o SIIKcDNA^^^fi^TF L fco 

(3) y Jl:t V y -iz y X 4 y -^t 7- n. — y ^) ^' -it - -y 3 y (FISH) 
FlSH^?t/?(3 (^5£^J2) tmUiz^ h h 4 i:^fe{*-^g6^7o - 7- (CHROMOSO 

ME PAINTING SYSTEM. Camblott) ^ffl l^T^T/<i o /Cc ^©fg^. 3^t--<T®(i 

E14/S4-4(3 7 9 X^fe($(c$£ML;^cJBT\ f1^®2t5|c(S342:L/c^fe{*i LT??:SE 

^ti^xnt L to/Co 
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PCT/JP99/04518 



rc 0 -5- © IS m ^ ( g 2 ) (c /T t c 



t^^fe|* fcE^SS^E^ ©i^J ©^ -10^ 10-30X 3055- 



E14/S4 4 160 8 5 5- 

7 80 5 2 11 



n i> *^ i- {c J: i9 4^'j^^ni>o IS^L/:13E©9 ^ ^fe (c b O ^ 

^©^1). tUio^. E14lflaBS©S:i^©iSst) iin^{H*(i7ET^) o /Co s/Cs 
Si^©Sl^C'?^iE14/!!4-7*5fe©l(i{*^cfel^T,^15%T•^) fCc 

C ©fgm J: «9 . t h 4 #^fe{*g|5^Sfr)t^f*t#t- V ;^ ESJffl3SI*E14/S4-4, 
E14/l!4-7(i+ y yBm^'^i^nir\.^t>. ^^^^*.v'^x<i^©E^M^(C5t 

-r a ^'l ^ t# L T I ^ ^ C i it IS $ n o 

i:^?)t h ^fef*DNA©'f*Jt&LK, G418»t4;Se^©^ II fills 



PCT/JP99/04518 

( 1 ) PCRg?t^ 

(^.teffiJT) Ti^^nfz^ / y -7 O X(D j -t,E\A/U-l^^(Dimi^ (KM-T- 

mmQ) T-^ L/C 4 §^fe{$Mt)Tffl -7 -® 9 *>E14/f?4-7. E14/34-4T-^tjti 

$ n/c^S^^4■7-77-Fll^col^TPCRfl?ti^^^T^<^ o rco 2 HI* i 

^ f$ ^ ti ^ if ifi^ ti7i<.^ tii ^ n /c o 

( 2 ) >^?t;? (n 9 ) 

^^'yhMihii (^SffifiJ 2 ) t EH/H-1^^<D 1 fift (Ki4-7-i : ^ / y 

- > tmU LTl^/Co ^'^ y AtcJ^t '5fiJ;b(-3:E14/24-T©?ii^lOX 

figT^-^rco i]9{C3bH^T, §U->cb> BglIl7i'fbL/c2/^g®J^MS^ 

y y ADNA^{=ffl L/C. ''?mmt him^f\=^i^a-rt L. ■> ^- 7- « y - 

■>'7y 7 1- Ht-BAS2000 (K±:¥^7 ^ ;bA?±) iz J: 0 iil L rc „ SfHllcDNA^ 
^W^TTs L /Co § U- > 1 : Kfi4-7- 1 . 2 : 7'^ > ^ , 3 : E14/i;4-7^ 

(3) KM*^,^it^ifflaa©G4i8imis.^ 

+ y^vr7X®9-&. E14/^4-7fi^® 1 (Kj}4-7- 1 : 4- y ^i$i$^5%) . El 

4/54-4*?^® 1 mW (KS4-4-41 : ^y y ^'^^%) o o T ^ Ji(T O J; 9 «c 

aii^?.i3S^Dll^ L/Co DNAHSJi (USte^M) c Ulifc + y 7 v r> x ® ^S^5ni 
m-lOinm-Wif L . PBS/lniM EDTATl^S-a/^ L /c^. y x TtTjnjA^;^ l^nT^ 
^^^iL. !^gl5©|fl^^y XT|ffi;:)^< tJ]«9^)t.^ II^a$BK-^5nil®PBS/lmM ED 
TA^l^tl/cf- ^ - 7-{Cf^ L. 30^~ 1 BtpBlMSSIl-r ^©m. ImlWPBS/ED 
TA^^ L T±?i^g5[ D ^ i . ImlCDO. 255^ h 'J y •> >/PBS^»D;l. 5~10^Pb1M 

y h° > h iWi -y X ^ > / L Ui^<^m^^X < ii <• to lOOOrpm. 10 
^feliS'll'L. i±lg^2ml©DMEM ( lOS^FCS) {i!g-zSL. 35mm •> - ff lit ■!> c 
7~10a©iSSiS, h 'J >^I1IC J: <9^SS^-> - b;!)Mi(i;5<L, •> -i- - b 
ife/c «9 .^10^(i(DJaflS^35mmv - U 2 tificfS^ L . 9 *> 1 -fj^ /g |g400 w g/ 
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Cc7D^f4T\ if^iy ICR-7 x 4 5^(7:)l!li^|ffl§S(i> G418??tiT c(i(J'100S;^ic 
t-Bc 2 (i(*JtG4i8i^f4c^^^i^|ffifla(7D#.?!E;i<i5i6 b tire, 

C n ^i^O^^cfc 0 s E14/.= 4-7s E14/i;4-4ti x(l(*{zfel^T.fi'i7<:0E^$I^S^ 
iiMli; L . *^o h h 4 §^fei*g3^iT)t^«J# L T C > *<5ilS$ n/Cc 

(IISE^i|9) -7 X ES^aSa--® t h 14#^fel$^ ii-e ®ifrn-©^A 

't? X A9lffl)jSI* (]aTA9/gl4. i i> ) .^ffl i^/Co ^fel*^S$E)lS i L T v x 
ESIfflSS^*TT2 ( ^ ^ 7 X -v ^ 'J - > ^ J: «9 ^ A> Yagi ^> , Analyt ical Bioc 
hem., 214:70. 1993) ^ffli^/Co TT20 S li <Tg -/Rtl-. ^^^f^v^^T 
;Uxij-X8, >>• - > ^ - y X ^ > ^±a. 1995>i;ie$ nfc:^-S(cf5!^i>, 
n^mm^t^ ^ h V ^ •> >C ( •> ^'v) L /cG418iinft4l?]fttSglffl)}S (7^7 
X 7 ^ ^ 'J X > ^ ;^^±ci: ^A) ^ffl i-^rcc ; □ -i? ^ H J; ^'041 BSH^ 
(^JS^iJ2) tnm^z'iiU -oil, ^^Ji=[ttl*©ttJiJ^I^(iTT2lceBS10 

2 ) c |5]1i(c?T/j: o f^o 

t h 14^^fe<*®iT>i-^t:ii ^ ^ n -fe ;Kc > vIS.BSjTtt ^ C c ck ^i: 
(Koi'i, Science. 260:361. 1993) o l^lO'fi® A9/S14ci: 0 SJf# L f: i ^ n -tz 
;U^5inl©DMEM(C !^=S L > > v -t? ;U40 C In 12 ) fc J: 0 . 7X±T30Gy® ^" > 
^.BS|^ L/C (1. 2Gy/^ X 25^) c > ^^I.b,3|^ L /c ^ ^ o -'b^^MI^ = ^ n -tr 

/7- > vfelj^BSj^t i n ^? yUf^A(3 ^.G418ittt^l-4. 1-5. ij'y^'i^ (30G 
y) ,B3|.t ; ^ n -t ;H^A(c J: -|)G418ffi=tt4l*3-K 3-2lt 4 l^^c: fct:H, h h 14#^ 

t /c(ig|5^ifrM-(:o{S}t(S]i(T<^ ( 1 ) . (2 ) (c =t fit I?. L r; „ 
( 1 ) PCRI5?|)^ (HIO) 

J i^mk^m^c. txt hi4ii^fe<*±{c??ii-ri,iis^^ (o'Br 

6 7 



"^^^0^0383 PCT/JP99/04518 

ien. Genetic Maps, 6th edition. Book 5, Cold Spring Harbor Laboratory Pr 
ess. 1993 ) Ra^m^~ -ii - (Polymorphic STS Primer Pair BiOStt:D14 
S43. D14S51. D14S62. D14S65. D14S66. D14S67. D14S72. D14ST5. D14S78. Dl 
4S81. PCI ;Nature 359:794. 1992: Nature Genetics. 7:22. 1994) ®??ffi^PC 
R-<^fc ct '9 MtB L rco GenBank. EMBL^Ox - ^ a J; 13 a# L ^'li^SiE^iJ^ 
h c i- ("P L /c jS ? 7 < -7 -z- ij :3 7 9 U ^ r K ® IB ?ij ^ c- 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (iE^iJ#^31), 
5' -AACCAGGTAGGTTGATATGG (iE?iJ#-^32) 
TCRA (T-ceil receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (SS?il§^33). 
5' -TCATGAGCAGATTAAACCCG (i£5iJ#-^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (lEfiJ^-f 
35), 5' -TGTAGGGGTTGACAGTGACA (iE?iJ§-t36) 

1GA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (IE 
^ij§-t37). 5' -GGCGGTTAGTGGGGTCTTCA (iE^iJ§^38) 

IGGl (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (IE 
^<J#^39). 5' -CTGGTGCACGACGGTGAGGA (iE?iJ#-t40) 

IGM (immunoglobulin rau constant) : 5' -GCATCCTGACCGTGTCCGAA (lE^iJII-^ 
41). 5' -GGGTCAGTAGCAGGTGCCAG (gE?iJ§-^42) 

IGVH3 ( imniunoglobul in heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG ( 
iE^iJ§-^43), 5' -GTTGTGCTACTCCCATCACT (iE?ii§^44) 

<immm2) isimizpm^m^afi tzm^. l^ (3-515® -r v - 
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mi}<-^kiii^nfz-7-ii-iimr. l^di$n/i;i^■orcv-^->£-□T7j^ L/Co A 9/ 
i!l4 (i^fef*f^-^lfflSST^> 6o ^i^iziinmmil ( 1 ) <Dm^f)<T-^tiXi^ho 
( 2 ) 7 ;b U 7 -iz > > -^f f- a - 7' U I' -i?' - •> 3 > (FISH) 
FlSHS?tiT(i (^ii/i^, FlSH^I^y D h - ^?flt±. 1994) 

t H4#^fei*^^^fi^^o-7' (CHROMOSOME PAINTING SYSTEM. Carabio 

(USS^UO) t h 14^^fe{*iiit^f*}#^ aESJfflSa*^ ^(D^ / y^Oxi'fm 

immmQ ) Tf#^5n. c hl4l=^fe{*^^^t#LTU^Ci^<5iiS$n/cG418 
iratttES^fflfSI* 4 ^ (1-4. 3-K 3-2. 1-5) h y ^ J: 0 32:^±if . 1 

CR^ -5 IMSMCH(ICR) (B*^ U7|±) £|4i ^ 7 X ® 5^ 12 J: 0 b n 8 f.ffl SS ^ 
ECESrc«9 8~10{li7iAL/Cc. ESt^itH (^SS^iJ 9 ) c-B^i$# L TSi^SS !c 
^^$i+/cm. (^tt ^5aS{^2. 5B ®{5iaiCR-7 7 A (B^:^U7?±) 
K-(l'I®^m^)fc ^'^lOmcD^ > X -> 3 >^^^m L rco ^ (^ 3 ) 

^ t" 0 
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ESIffiia^*/ G418ifte ESJffi.^S^/i A L ^7')s Uiir^ ^^^cDm.mm 
tl-^&ii 8 aiai^Ei^ (Dl^ ~20X 20-50% 50-80!^ 



TT2/n4 1-4 



1-5 



3-1 

3-2 



98 
110 
103 
183 



20 
14 
11 
19 



1 - 1 
1 1 

2 1 



^fe{zfei>T?s±E (ICR) ^^(D&^cD^izmmm^^cD^^-^ (m^) t}< 

^(DmmJ^iQ. t h 14#^fe{*^/c(j^Oiltjt*^^^t-SG418»1^ESMIS;!* 
(1-4. 1-5. 3-K 3-2) 7ff^^t^^^|=^ LTi^^, f ^j: v x <i 

(^ffii^'jii) t h \i^-^^wm^^i^.nr ^ismm^^^ / y^'yxr^^ij^ 

t hl4#^fei*ifrK-(©f^f^5tiS 

(^JSl^iJlO) Xi^^ntz^ / yxTry xiz:i6ij h 14#^fef$g|5 5^ifM-cDl^J# 
(iiiJTcD ( 1 ) ~ ( 3 ) ;c J: ^ {flS L tz,. 
( 1 ) ^fiffllSS^DNA^ffl L^/■cPCR)!?tJ^ 
^-y^T'^xc-^-^S-lS^ODlfK* (K3-l-l:+y 7^?^it]25!«) ^col^T 

(^sge^ij4) t^mizKmj^>ofyi^di^h^mmirz, ^turmmt l. (hsi 

9 ) T-^ L /I 14#^fe{*Pi?ti?ffl7'7 -7 -(D ^ '^3-[l:-it^lii$tlfz\m^riZ 
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t<mit,^ntz (nio) c 

e'iic. [BlLfil* (K3-1-1) (col^Tr^. ^M. 'C^Si. aTlc. 3S)fl.?*^'i 

Puregene DNA Isolation K i til J: 0 ^ ^ A DNA^!Rf# L . ^ n tl ® liilS d o l^ 

^Ila(C;lol^TW^#$ tl^iifsMtl^^fiilSe n/c (mil) . ?CRm^U2%T tia - 

§ U - yii&t^^B : §!six K : WMs Sp : WMs H : -Dii. L : BM. Th : S®fl;?> 
PC : t hm'ii^mm (HFL-D DNA (^t±:3 >hD-;b) . nc:|^+y^v'!7X 
^MDNA > h □-;!.) . M: -7-77- ( H i nd I H 7^ it A DNA + Hae HI 7^ 

it 0 X174DNA. mSit) ^^tc 
(2) ^Mfi^.^Ji^a9ScDG418ftt4l5C.!^ 

^ y ^ ^ 0 X0 0 3-2S^O 2 II* (K3-2-1 : 4- y v'?^|i^251 K3-2-3 : + 
y 7i?^^50X) . 1-443^© 1 111* (Kl-4-1 : 7$^^I80%) Co^,^TK^*^ 
"ililT® ct 9 {c^ifi^lfflgS^Dili;! L/Co DNAldM (^Jg^J 4 ) i|5]ttic3~6ii 
%(D^ / y -7 0 x©J^M^5iiini~10niniiDlfr L . PBS/lmM EDTAT^i£]i^-r^ L fc^. 

.ISElBK-^oinlcDPBS/lmM EDTA^ n ^ - - (Z L > 3055-~l B# TbI M S If M "T 

lmi®PBS/EDTA^^LT±7f ^S^i9^i. Iml® 0. 25.U 'J :/ •> > 
/PBS^JD^. 5 -lO^reimzaT:? -y t' > ^ 0(i k'^ -y X ^ > ^' L /a /-5< ^ 
^^<{jCto lOOOrpm. 105)PBl;i'D L > •Ctl^^2nil©DMEM (10!!^FCS) icSiSL^ 
35fnni-> -i- - U icfillt -i>o 7-10BOi§Sm. ^ 'J ^ •> >MJi ii J: IfflSS^ •> + 
- ly^- m.i)< I . •> -r - U ^./c lO'^li ©^fflSS^35inni-> + - U 4 t^C «3 fiS L > 
9 2 IjJ (I400 w g/nil©G418^Un^> 5~7BPBli$SLx ^ tl "cti <D ■> -^^ - \y (D 
^feBSI^J^^ > h-r-i)o CO^^ij^T , If^MICRv^ 7« iJ^O^II^IfflSSfS , G4 

^■rti(i\ G418i=fttESIifSt*fi*aili^lfflaa®^$i^ffl)iS^aii -ssi^i^^ 
SB* L T l^ -E) i 'in^o (1112) (cjr:Lrca<9. 3 fli{*JtG418 

7 ! 
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f^oOT 2 ?fi«jiiR/l^]H«35niin>.-i^ - ibtl/cfi^^ii] L /Co !CR (Sit 

(3) Km^^Q4i8mmmm^m^<Df\snm}n 
immm2) tmmuyj/iv. ±e (2) vm ^tifzQimu±mm^mm (ks 

-2-3. K1-4-1E&*) (DflSnm^'^nU.^TZo TD - 7(iHFL- U.ffll!S (MSS^iJl) 
J: <9tfflt±i L/C t h^DNA^FITC?iii Lrc F I SHU 7 d h d - . -^m 

?±. 1994) ^>®^ffli^rcc x®^^. 2<il$it^ i ^ i-'O (c L /c 

C n t>(7),|SM J: i9 s h h 14#^fe{*gB5>ifn-^{S^t L/CTT2 afiSI*{S v't7X<@ 

{*{zfeoTfi>!? ©lE-ft^i^iiMi^ L. /)^ot h M^m^t^m^m^^^^nLTK^ 
c i 7:?<6i^i6 'in/Co 

i^l-^ ^ ^ XA9IBISW23 (eTA9/i2 W23. i l^ 9 ) ^ffll•^rco ^fei^^gffflS!! 
i L T(3-7 9 xESlB^ttTT2 ( HJS^ij 9 ) ^ ffi U rc o ^ ^ n -fe ^Hi^^^^oJ: 

2^fflisio''(ii)/c D 1 ~ 3 ® c« o mmnm^(D'm'^^^. y j i.Mkm 
immmi) tmrniznts. ^rz, mmmi^m-u 5-2. 5-3{ifc{:fi.h h 

2#^fe(*SC5^iTit®ISj^(-S^TcD ( 1 ) . ( 2 ) icj; i9 5ilSL/Co 
( 1 ) PCR)^?tf? 

mmm\^^¥ ^ i^du^mmt it h h 2 #^fe{*±(z^?ST-5aiei^ (Gene 

tic Maps, file) ©-9^, ^fe<*f*4^B^A9/S2 W23{cfe^..^T^|^t±l^n/cC « . 
FABPl®??a^PCRft{Z J; «9 t^tB L/Co 

« 3 o I ^ T ^ ^^ $ ni) if If g n /) < 61 IS ^ n /c 0 

(2)7 U -fe > X in siiu>'^ ^ 7 U -if - •> g > (FISH) 
FISH^?tlT(i (^te0^j2) c f5llirj::^/iT-> t h 2 §^fef*!t^Sfi^j7D - 7 (CH 
ROMOSOME PAINTING SYSTEM. Canibiott) ^fflL^Tn^io/Cc -^©^Sm. 3^^^ 

7 2 



wo 00/10383 PCT/JP99/04518 

T (7D la i ^ i" CD 5> (t ic I, ^ T ^ t h 2 § ^ fe (* g|5 55- ir )t A^" 54 li^ L /c fe (* i L 
C i 51 i6 tl o 

n/cG418iitt4ES?ffi§t2»5-l^;f X h 7 ^ cfc <OiL^±lf\ ICR^) § (iMCH( ICR) 
(B*^b7:f±) £i4tiv9X055gS(Cj;(9<#'itl/-c8 ^fflSS^KicEfe/c 0 10-12 
ISA L /Co E S tgifi (^5£^J 9 ) T-B^i^» L T EMS^I $ if 

4- y ^ i^iil<^^m^ (^4) ii/TTo 



t\-^^w fz^mmm^^ <d^ -205^ 20-50?^ 50-30% 



TT2/1?2 2zl 264 51 18 7 5 6 

(W23) 



it264f@©/±AE^I^^i L/cfgm. 5lE<D^v L/Co +y^fli<*(i. 

^fe(Cfcl^TfiiE (ICR) A^O afe®>^(CTT2lfflflSS*CDS?^fe (il^) ^< 
IS i6 n ^ 7i^ i" ^ ic J: 0 *i) S ^ ni, o IS ^ L 5 1 E <73 9 -t, ^ {3 ^ (c i? ^ 

CCOl^mJ:'0. t h 2 t§ife(*S«^iT)t^l*J#-r -5G418iin^t4ES|;fflflS (5-1) (i 
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Ifil/f cp® t hj^i^ilg^i >-T'^ A U > ^J' A y 7;K> h 7 -y (ELIS 
A) ^ffli^TSiiSLrco ELISA (ii'I/T ic letfe $ nr u 'c?^ o /c o ElL • 5 

#:^a->|^;(4:^|^v^i7;U. lig^^?!, 1987; SM-=Pg. ^/7D->tn: 
{*^I^^{^AF^. iiSJ^tt. 1991; SJIU ^i? ©gH^^Jsaij^^, ^^l±iKg-fe> 
1993; Ed Harlow and David Lane, Antibodies A Laboratory Manual, C 
old Spring Harbor Laboratory, 1988; A. Doyle and J. 8. Griffiths. Cell k 
Tissue Culture: Laboratory Procedures. John Wiley I Sons Ltd.. 1996 C 

Tl^^fT 9 i"® a^a^^T o rco L J: ^ i f -I. b h ^ig n 7' >J > J1 1 o 
1^1*^ 5 0.5 0^ 10^ g/mlfljgfz (100^ 'i 5000{S) (c^r^Ls ELIS 

J; 0'^iiita{*O#|Ric5,^-7 r> xifQiW C/^ v. ,VI5905)^i^jD LfcPBS^. 
^W7 U K- vigS±?tOl|iJ^(z(in4^|^i,^jfll-/S^^Sn L/cPBS^ffll^fCo 201^ 
ic4-y 7-7^xifn^^^r.tl)ii^!z(iPBS^ffli^T?^iR L/Co ='-f-^ >/L 

yu_ 1. ,j {j<.^^^., ^ ^ EL312e) TDSTtjg^/fJSLfCo 

^^29B ^35B y 7 7 t7 X (^JSf?iJlO. K3-1-2. K3-2-2. K3-2-3) J; <9 
r;^lfil LELISAT^?tj^ L;'Co 50niM® ^if - ^K7K^^< -y 7 r -pH9. 6TIr|R L ^cta 
t hlgMvOx^y^'D-T-^bJJtt* O^''^. 16385) ^^^-K-^ ^ '7 u ^ ^ 9 - -f 
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U-h!zz}-x^>rL. vt7 xfln^i ( V 7-7 ^ M5905) ^OT;i;^cPBST:l?r«R L 

tzumu.n^niPLfz. ^^i.^t-^^1'^+ ■> ^■--ttiiijiA t MgMi^^^tai* dago. 2 

392) ^.;]D;lT Y h L/cft. ABTS5K (Kirkegaard k Perry Laborator 

ies Inc.. 506200) i^.^JD J: 0 ^ 405nni(7D "5 7t g Tl^ffi L ffiii^ 

n/c b h IgiMJAi* ( T ;U y > • ^ ^' ^ , 6001-1590 ) tfzf.t\^ h IgGtJtf* 

(■>/^, I4506)^ii^ic L/Co li^iti V xjiQiW^^.to L /cPBST'giie^ir?^ 
IP.L/co ^ t r lgGSiJ^(c(itA; t h IgGi'^^'t^tfJt^ ( > 13382) ^TU- 

h{iil^L> <Jl^ ^ 9' -^rn^tK^i h IgG-^^i^ii* (v^'v. A0170) Tt^ 
L /Co (a 5 ) {::/T^1-o t h IgMi igGiSit{;|^t±i ^ tl/Cc 

^ /c4t^2TB . 34 B > 41B^D 3 [El{^t)/c «:) t h 14#^fe{*i(TK-^<?.t# L + y 
7 V X (HJe^iJlO^ K3-1-1. K3-2-1) L r: t h JiQ ?i T ;b 7- i > 

(HSA, •> /v. A3T82) 2[nl€-7 i^<> h (MPLtTDM Emulsion. RlBl Iramunoche 
m Reseach inc. ) t^^-^L ^®0.25mg/nil <&0. 2 ml^feJs L/Co C^^y^v 
Xifiim t>|H]^i{cELlSAtc cJ: ^ T)??t;? L /Cc (HIS. 1114) fzij^tc 

If miis HSATfeg Lfc^ y 7 V xifli/ic^:© t h tA{*iig(3^igm±# l > ii 

(*K3-l-lT'a t h lgM18^/ g/ml > 1 gG2. 6 w g/rn 1 ^l^i^ 17 B i <^ JfQ ^ * (c ti^ tB • 

mo. 4- y ^ V 7 xifli'/i*© t h tjtt^^ig (ELisA) 



^ / y -7 0 X IgG (mg/l) IgM (mg/l) 



K3-1-2 0.37 3.7 

K3-2-2 0.33 5.9 

K3-2-3 0.51 3.4 



( ^ (?y 1 5 ) t h 14 1^ ^ a {* 2^ A 4^ y 7 -7 7 X >i CO h h Ia {* fi §i g 4 / -r 7" 
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(mn^mii) icfci^Th hTJi7i >TfegLrc^y y -7 o y^m-i-i.^mm 

API. ltg!5^±-9--1'x>-r^ 7 ^ ^, mi> {zm^nfzl5&iZitti-^. ixn--7|E 
ft'Si LT(j. P3X63-Ag.8.653 (lyB^mm^ 'omA. 05-565) ^{gffl Lr:, 96:;X 

MOfeJi^ ixA^, 1 iire1iSSi^t§5-±rW^ELISASTH?ti? Lrco EL!SA 
^^{iiJLt MgM^t^x^y ^D-T;Hjt(* (v^--^. 16385) hcH^ 
LT^S6f?iJ14c |5]^5l(CfT''A l^. ^teO ^ D - >^ 6 lif#/Co ^ fcHSA^jTtjgi 
L50niMcD^|§-mig7K^/<-y 7 7 - pH9. 6T iiJg 5 g/ml® /gi^g > L. ELISA7 
U- \^(D±0 ^JHziOOu loo5^a Lrcc. ^L- ;f + •> y - -tr' t fi ig L r; ia b h 
IgAilgGligM-l' ^in^ (Kirkegaard 4 Perry Laboratories Inc., 04-10-17) ^ 
ffli^Tt^tiiL/Co ^^L-- M0tj[ + IH4o^ D- >^ ] oitlSL/Co C ® d - > 
iS6<i® h h IgMlll^^ n - >o-9 1 OT-S,o/Co C©^' n - > (H4B7) ^ 
e t.{z±^gL, ±S#±?t?r^i« LHSA^^n:.^^i L T ±iB © J: 7 I:: ^ ;U ;r ^ ■> ^- - 
^r'til^ta t MgM-^-^^^-lJt^: (Tago. 2392) ^^TELISA^^T'^i o i C 5 . 

(^Jlt'y > • ^^^i,, 6001-1590)^i^itil(iJ;oT2 g/mlEZl^lR L fc^l4r 
m& f< jc i ^, f-' og g (i (g ^ o C tlf^/^ -I' 7" U K- vH4B7*<:*M-r 
^<HSA(l1*M1*®^aCT;ftT^6 C i ^^i^ti) ti^T^)^ (HIS) 0 llll5!Cfc 

G418ifttTlilS$tl^ch h 2^Uk^{tmi^^{^.^t<>h9mm (W23)( ^,5gt?ijK 
11]#B3) ?:100nira-> t - bTG418 (BOO^/g/mi) ^^Vmmmm (10%FBS. 
DMEM) Vi^^lK. ^ y yaU^me^^^V^^ ^ i KpPCKPuro 

(WHITEHEAD INSTITUTE. Dr. Peter W. Laird t^i^^) ^ V v > X y j. 9 ^ y 
Slips Sal I (Sfflit) r-Ui^itlfz. fflfgi^ h U y •> >^il L. 5x10" ® 



wo 00/10383 PCT/JP99/04518 

/ ID I i ''.i -i) cfc y ^ •■/ =1 CO 'J > i$ ^ -y 7 T - ( PBS ) !1 L T 1 0 gD 
NA^? ST T V - > ' ° ;U +^ - ( f 7r 7 v K ) ^ flll .^ T x U ^ h D rj? u - -> 3 > 
( H US f?"J 1 # P.P. ) ^n^i- '^'fzo 25 u F(D S ffl T 1 OOOVco mE ^ 4 mm:^ (T) x. ly ^ b 
D .-f U - •> 3 > -b ;b (M J£ 1 ) ^ ffl I ^ T m (S T- Ef] L o x U ^ h o U - •> 
3 > L /clfflflS^ lOOnini-> + - U 3 ~ 6 ic tiff L /c o 1 B ^g: 1 0 g/inl ® h' ^ - 
a-7^y> ( ■> / V , P-7255) fc ct y'G4]8 (800 w g/ml ) ^ a C-fiiltRlSiffi c 
j^;l/Co 2 - 3 iifBrntc^ C =3 n X - 20011 fiJ^^-o© ma i LTS i 
*b/Co CCIESS^ 3 oO||a(col^T^n-^■••n25cIn^7 2~3*4'Ti§S 
L. ; ^ a •i+25cin=^7 7 7. ::3 Ti^S L/C V ^ XA9lfflSSi HJfi^iJl i 

|5]ti(c|4^ L /Co lOOinmv - - U 2 tJc L G4 1 8 i li ^ - n -7 ■> > ^ ^ t;±iE 
®~llMt/^lS±tl2TifSLv 3o®aa©9*> 1 o(D^a;!?Mi2oOz:fi^^Jiitt4 
^ n - > ;6q# n rc 0 c ® ^ d - > T ii t h 2 § ^fei*8(T)t h° ^ - n v •> > 

(E14/!!14-36) ;S'/ggOG418^-/^jD L/ct$ttfi*Ti$«-r^ C i (C J; . th 
^fe{*;!>M^{l: L /cESIfflSSO ^ n->^lXI#Lrc ( ^< -f ^ ^ x ^ 7 ;l/ -> U - X 8 . 
v->:?-^'7^'f > ^\ ^±t±. 1995) = G418iti4-7 ^ xlEJ]ftlE3S ( ^ ^ 7 x 
^77t-ijx>^;Uj:i9^A) ^-^-f h-v'-r->>.Mgf?)Ci/ci:<l OOmm •> -^^ - 

mmi^mmmt Lfzo - ©loommv + - uicEu/su-se^f-ifi l. ^1^3^^0418 

?iJ^16mg/iiil©t^iti3ch L/Co 1-2 B iffi L 1 ii G418zi *r 

lOmg/rali LTtfa^ictj^ ^ C /c 3 n ^ - ® 4^ ^ 15fi 0 tB L i^S L ^ ^ 

(mmmn) t h 2 §^fef*955^BTi4-Ra^i4^^fet*gi5^iTK-^i5]B#(iff.i#i-i. 

(IISS{?||16) {::fci>T5X(# L /cZfi^^ili^tt ^' p - > cd o *,PG1^ i ^ d -tr ;1/ 

7 7 



wo 00/10383 PCT/JP99/04518 

mi) tmmizrf^i ^ tzo r®^^. ^ D-tr;l,S4^10B'^{clt59{i®C418ftt± 

^ bii 3 B relics L/c<h 45® (76?0 ®:3p^-;5s4t 

??L/Co ^ ^ P■e;b?£{cfcl^T^^. i o ^glBgSfc . ^ < © ig^ 1;$: ^ -5 O (.S 

^-iic. b h 2#^fef*gl3 5tii>t±cD§v-7^-«fe^t^t±JO/>6D. A9/S2 W23 
(G4i8»i4®^ : mmmiQ) l^oi^TfSpSTneoB (^JS^iJ i ) . PGKcoOTJi 
pPGKPuro (^Jg^iJ16) -y- 1 IfzFlsnmm^n^i -otz {i&m^. FISH^^ 

-fn ho-ji, nmi-±. 1994) o rO,^^. A9/g2 W23T-(i (mmmi2) TiilS 
^ fl/c t r 2 §^fef*§[5^^ifM-®xn^-nc7)4ft7^^fe5t<*±(Clfioo. It2fi 

B*<|f rLTl^^ C i ^/T;tc t fz . PGl T [hJ^cd § $ cd ^fe(*affK-±{c 
It 4 ii® •> ^'t-^UA-Jtl^^ n/Co pSTneoBi pPGKPuro(i'< ^ 5'-gl55tTffil5)®iS 
^ij^J^ocDT. pPGKPuroyn-yT(ipSTneoB^il^i±i$n-t)c t "& . PGIT 
mm^nfz4m(D->y-j-j\.(Do-^. 2 lilipSIneoB. 2 pPGKPuro** 

® V ^'■"T-^bi^^ bn§o CcDlg^J: (9 , PGl^^f^itt-S t h 2 §^&{*f(55tiT 

{5. G418S>ft4. c i - D ^ ^ >itt^ cfc i9 -7 - ^ > tlT l^ -5) C i 
oils e n^Cc 

LT(itT(c t h 14§^fef*gR5^ifffr^{*?# LTl^|,G418itt^TT2lffiSS|)^l-4 
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wo 00/10383 PCT/JP99/04518 

\-imfi^\0' M\hti '0 3 ~ 7 (i -e ^ o o znicDt°^-a-7-^ V > it 30 

z.mmmmi±mPQo. pgi5. PGieicooTtiJiiTc?) (i) i^xo. pgibcol^t 

(1 $ ( 2 ) (c ct ^9 61 IS L T^c o 

( 1 ) ?cm\f[ 

fci^ (Genetic Maps. rnE) 21:^fei* ic o o T il (^Sa^yi2 : A9/l!2 

W23) ^ i4#^fe{*i^our !i (^S£^'J9 ; TT2/il4 1-4) r-W^t)<mm^ tlT 

- i Z O (. ^ T £^ f# n i. it ifi S it IS e n /c o 
( 2 ) 7 ;U T U -y -t > in s i tu^W T' 'J ^' -< -if - ■> a > (FISH) 

nsmyrii i^mmu) tmmr^. t v±M^^nTmMLfzio(D^-fc-7' 
^fe^iiK-^^itlS^ n/Co ^il^^ii (^J£^J9 ; TT2/n4 1-4) -^-thH^^ 
fe{4:1=^^&^yD-7-{Ccfc'9 5tlS$n/c^5^»ilti. (^S£^'J12 ; TT2/ 

;2 5-1) T- h h 2 ^^fe{*t^^&^:^"a-7'{Ccfc '9 5flS$n/cgi55^Bff>^ri|5]^®;^ 
(1116) ii^®?6^^^To llcj3iligrof£^^^&i*IS-7 xS* 
cDtj©. FlTCaD^TtlC cfc ^9 lif i-^T^'h 2 o0^fe{*iT)t ( ^ E[] (C T ;^ ) 

(^Jffii^iJig) t h 2 #^&(*a55^iT)tRi:i^'14#^fe{*g|5^7^iilt^f5]Bt(cf?.t#1- ^ 

(^S£(?')18) T-ff-in. c h 2 g^fe(*a55}ifrK-RO'14#^&i*gl5^^ir^<^#^ 
|^LT^^^ Z i ;^<fitlS.^ n/:C418. f ^ - p ^ ■> > H Miit ttTT 2 $BiBai*PG 5 \ 
PG15. PG16^;^.|Sx h V J: 0 5:-&±lf > ICR* ^cdMCHCICR) (B*^UTtt) 
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wo 00/10383 PCT/JP99/045)8 

- ■> 3 > E ^ ti L o 



t^^fei* 1*1^^ rzsmfmmm^ <D^ (Dn ~ 10% 10-50% 5o?^~ 



TT2/ PG5 160 26 8 7 1 - 

Ifl4 + I2 PG15 168 15 3 1 2 - 

PGI6 223 32 12 3 6 3 



^fe{C5bH^T?iiE (ICR) S*® afecD4:!;TT2 (il^) *< 

B^fb ^ n h i)- t o iz J: iQ ^ ti o o llrt L /c73E© 9 "5 ^> ;:^ ji fj a 

&Og|55><D^i,. fJ^Ab-^. ESlffll!20mi^©iSi6 ^ni.{i{;J:(i23Et^. /Cc- 
CClSmJ: 19 . t h 2 #^fei*g{55:^®TK-Ri>'14ll^fef*g|5^ilTK-^ISI#f -5ES 
lESS^)^ (PG5. PG15. PG16) (i + ^ 7 BsSse ^ fSIf L T ^,^ , T^i^t.voxji 

(^JS^ijl9) Tf^lSJLfc + / ^7-^X0 9 -t,, KPG-15 ( 9 ii : PC 5 * ^ . ^ 
/ 7^10%) . KPC-18 .( 5 jii^ ; PG5 S*. + y 7^,10;o <D 2 EtcJI LT. PB 

8 0 



wo 00/10383 PCT/JP99/04518 

S{C/§g? L t Mfn^t T ;L 7' • > (HSA> ■> v . A3782) i 7 > a > h (MP 

L + TDM Emulsion, RIBI i miminochem Reseach Inc.) i ^/I^ L TO. 25nig/mlC0HS 
A/g?j5^ilg L 0. 2nil^ feg L /:o feSilfi, Rb< 8 B ^ / y ^ •y X J: ^ m 
ilL. mm^Ot h tJt X/ ct C/ t hta{* /cl^^ELiSA/*^ffli>Tt^tti L/C 

f* /c ij -ir^'jAi* (VECTOR LABORATORIES, INC. . Al-3060) ^ 96;\ v ^ ^ □ ^ 
- 7° U - h C n - X ^ > / L. ]la?f liSf4^t)D^. ^^l^T• h":f >^ilit?i t h !Jii* 
Km^^t^W (VECTOR LABORATORiES. INC. > BA-3060) ^ SD^ T > 4^ :x - h 
L b t" ^ ^ > ft 7 f ^ 71/ + •> ^" - -If' i 7 f V > DHCD ?! ^ ft ( VECTOR LAB 
ORATORIES. INC.. Vectastain ABC+ y h PK4000) '^JQ^T^ > 4- ^ ^ - h Lfz'^. 

vl/:^- + -> -tr'SK c L T3, 3' , 5, 5' -X h 7 y X ;K > ^ > (TMBZ. {£:k< 
-9y^ ML-1120T) <Z)-,^Ja{Z J: (9 pm7Stt^45Onin0D5^gT-|?ji L /Co m 

m^tifz K m^i^-oM^^TacD t h igc ( ■> /v. 1-3339) ^^ipiL^^xitn 

•y 7 T -pH9. 6 -C-^m L /cm thx/II-^^x^y^o- - ybtJti* ( •> ^'^ , 1-63 
85) ^%7\-7-i ^n:57'r^-7'b-rfca--r^ >/L, mmU.n^1]Q^. /X^' 
lj-Kjl7t^ ■> ^■"-Hf" Igfii; t h u 11^ 't7 T^ViW (The Binding Site limited, M 
P008) ^DW^X-^ > 4- ^ r L /c^. TMBZ ({i:^^- ^ 7 h > .ML-1120T) ® 
i^.SDiz ct P#-/Stt^450nm®DA7tgTif {ffi L /co ff 1^ ^ tl/c ^/ il^lto-^gK 

^co t h igM (7f y > • ^ -t!^ 6001-1590) ^mmt xmm (v 

^■"-7, M5905) <^^5D L /cPBSTlSP^fi^ic^lR L /Co 2(ii*ifc^g 
L/C ( ^ 7 . ^ 8 ) 0 
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''Oi^0n03S3 PCT/JP99/045,8 

ST. / ^ V ^ X K P G 1 5 *co c h ( E L 1 S A ) 

lgM(mg/l) lg/£(mg/l) 



0.19 

feJs'^ 8 B i 0.75 



ms. +^ ^-^^XKPG 1 84:(7)t htJtftiig (E L I S A) 

IgMdng/l) lg«(mg/l) 

feS^ 8 B i 



0 . 2 9 

3 . 4 



0 . 5 7 
0 .. 8- 7 
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wo 00/1 0383 PCT/JP99/0451 8 

7, (K9. ui : ^ / ymit^ti^'noo%^ 30%) iz^ 

LT. ;t^t79B 93B . lOTB^ 133B®4l£l (K9) . ^ fzlt^i^HB . 88B^ 

lUB (KID (D3^iz^fz^ inmmzo) tmmizwsk^^mLfzo cco + y 

^v7;^Iflim*©t M]1i^t;U7'= >{c>r^t^h li^ tt;^!5tf* ^ EL ISA'S (c 
^-^xmHiLfz immmimm) 0 50niM©^^-^^7K^^< 7 7 r -pH9. 6 
ft L /cHSA ( •> /"v , A 3782) <^:96;a: v ^ ^'n^^^-yu-hizu-f-f 
L. WUirmA.. iX^'T-^ Jl^ ^ ■> y -^'mm.tK t b IgQ^ 0 xBt^ (7 7 - i 
> i > . 08007E) ^rtU^X -i > 4- i ^ - h L ^ ;b t + •> ^" - -t'SK <h L 

TO- 7 X ^ U > 7 ■ > (OPD> {iS'^- 7 h . ML-1 1300) O-^SOfC J; (9 
i^^S&^49Onni0PS7tgTi?{ffi L rco HSATfeS L 4^ y 7 ^ X Hn 4= ® tri . 
HSAt b lgG(Dtimit^^W.±nLtZo SlBSiCRv ^ XT(3:. HSAfeilSit O iJiHS 
At h \gbCOtl{&it'< ^ y y y K [yKjlX-h fZo '^^^ (Un) iZTT^ I fz , 
i]]7{C:fe l>TftlEy / ^ -7 ^ X icHSA^feg iXi^^iOBWi.^ . r(iE Ifi !i 490nin 
iz^ij ^m.^m'^ff^LtZo CO^^J:'9. t M4l:^fe^i^§l5^if)t^{*J^-9-'5)4^ 

C C > ;!)< 5t IS $ tl re o 

9 'r ^^(D^ / y -7 0 X (mmm s . K22- 1 ■. ^ / ^^1^10%) j^^mmi. nn 

- ^^7k^^< y 7 r -pH9. 6Ti^l^ L /eta h h ttf^c A IM^^^tJti* (VECTOR LABOR 
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PCT/JP99/045.8 

ATORIES. I,\'C. . A1-30T0) ^9&K-7 ^ ^o9^9-yiy-[-{ZZ3-^,; y rt. 

Mmyi%-^^m^. ix^^r^it ^ ymmtfi-^ h t^f* a ii-\'4^ta($ (vector laborat 

ORIBS. INC., BA-3070) ^mA.X ^ > ^ k - h L ^ -itcc^f^ yit^-f'fKjl 
^^•> 9'--^t7 t'-y >Mto:)m^it (VECTOR LABORATOR 1 ES. I ,\'C. . Vectaslain 
ABC4- y h PK4000) ^^JD^T-r >^ ^K - h Lfc'#. Kji^J^-i, ^'-■{rSgi L 
TTMBZ ({iS-i-^vY ML-1120T) O'^-SOic J; (9 ^^gt4 ^450nmOP53fejt 
Ti¥ffiLf:o ftSi e nrc / II^t#Oil;^K*D® t h IgG ( •> I-4OI4) 

2 2 ^ ^ ^ J# t 5 4- y 7 V 9 X i z I ^ T t h A it fs ^ 7i < 'E. C i 

fit I?. 5 -ri rc c 

5iii$®4-y 5 v^x (^JSgFijis^ K2-8. 5^(^70!^) J: L-^- 9 ii ift ® + 

y^-v-^x (^mmn. K2-3. K2-4. K2-12. +y ^-^ite^n^-nso'i. 20%, 

80%) Jz^mmi. H/t^J® t h^^{$/ciI^ELISAfe^ffil^T•fttijL;^c (^Sg^J 
14) o 'D0mU(D^m-mm7Hm^< -y 7 r -pH9. 6 T'^mifz^t hiKi^ K m-^^'tfi 
{* (VECTOR LABORATORIES. INC., AI-3060) ^96:^ ^n^-<^-7=b-Hz 

(VECTOR LABORATORIES. INC. . BA-3060) ^m^X^ h L^^lCf^ 

x>'f[:71^h--?;b^4-->y--tfiTcv >DH®II^f* (VECTOR LABORATORIES. IN 
C. , Vectaslain ABC+ y h ) ^IjQ^X ^ > ^ < - h L fc^, TMBZ ({i^^- ^ 

v< ML-1120T) <DmQizj,iomm-s\±^AbQm<Dm^^xwmLfz. mm^ 
titzKm^^-o-^i^^mo^t MgG (vx-7. 1-3889) ^mmt L-^oxmm^ 

LtzPBSxm^^iz^lRLfz. (^9) iZTTslfz. 
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wo 00/10383 PCT/JP99/04518 

^9. 4-y7v^xi430h h triii K mm^ (el i sa) 

^ ;^ y ^ 'y 7, lg/c(mg/l) 



K 2 - 



1 2 4 



K 2 - 4 



8 5 



K 2 - 8 



2 5 



K 2 - 1 2 



5 6 



-4) (i:t^^66B, 80 a. 102 B O 3 0 JC /c (.nmm20) i [H]^i (C HSA<& feig 
L/Co 5fc^y^-70x (K2-12) {C:ii^63B. 7TB> 91B. 1 16 B © 4 0 (z 
/ci9v C®4^y7-7'^7 Xlfllit4'®HSA{Z?=i^ 6th /c li^ELISA/i J; T 
ti^tiiL/: ( ^ 1 4 # P.?. ) = 50inM©^ig - -y 7 7 - pH9. 6 Tl&fK L 

HSA ( ■> V. A 3782) ^96^ v ^ ^a^^^-7°U-hii3-x-f >i?'L^ lit 
I4<^^D^. f> ^ >.iiiat5i t h tat* /c ll^^'Ctf* (VECTOR LABORATORIES, 

INC. . BA-3060) ^^in^T^ > + a ^- h L r > {t 7 If ;U ^ ^ -> 

^^'■■-■ir'i 7 >DHCD^I^(* (VECTOR LABORATOR I ES, I NC. . Vectastain ABC4^ v 
h ) ^ JJD ^ T > 4- i K - r L T^c is . ^ ^l- tt ^ ■> j^' - -if' g K i L T OPD 
-^y^ K ML-1 1300) CD JD (3 J; 0 SI ^ i4 ^ 490nm© PR te JS T If fi L fc o HS 
AT-fejg L 4 y 7 -e 7 XlfQ^f 4'®0lHSAc h /c ® :^ (i (3 feg it ± # L /Co - 
:^*1MICRv 7 XTii. HSAfeig^OlAHSAb h tai* /c ilcD - ^' i?" 7 > 

KU'^/bT^o/Co ISm^ (I2118) iC7p:L/Co D 18«c fc l^ T ^1* (i ^ ^ ^ ^ 7 7. 
{CHSA^^HtoT^Ja LT75^'i©B^^. I5f I* (i490nin(C ij -E, ^jg t /Co 

(||Jii!<?iJ24) t h 14S^fef*2?A^ y7v7X;:)^'i©h h (. u m h L < 
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wo 00/10383 PCT/JP99/04518 

{3 r il) M ^ ^ W y 'J K - -7 (# 

•J K- v(Df^g!7£(j <Sm • -^^^ D- >t^{4:^|^?ii^AF^. liS!^?±^^x 

>x-f7^^. 1991> <cE$ ti/-;5S(C(^^u. i -D--7|Efl!3<h LTfi. Sp-2/0 
-AgJ4 (:;^B*Mli. 05-554) ^^fflLrcc i^ft?^ {z ORiGBN Hybridoma Cloning 
Factor (HCF. ^ X ^ • r 5 ^ > ) ^ \0%mm L^QKv ly - h 8 fefz^ i jA 
■^v 3 B'ltfc j^a?^*[cC418^1ing/rDi-^.?ID Lrco 1 ~ 3 ;irBli§#^©i$«±iW^ 
ELlSA/±T§?fi? L /c (^JgfiJl4#.B5) , ii(i5O!nM0^^-^^7j<^/< -y 7 T - 
pH9. 6 Q-^m LfzVit V um-^ n 7.^ J ^ u-i- ji^jiW ( > ^^-^^ 1-6385) ^96 

L.^T■-<;^^^ ■>y--tr'.!i^J^ t h x5t{* (The Binding Site Limited. 

MP008) ^m^T^ y^-^-VLfz'^. mnt 1X2.2-7 y i> - ( 3 - X 
^ Jl^ > Xy-7 V <) y-Q-XJl&^ yM) i>-7>^xr7Aii (ABTSs Kirkegaard&P 
erry Laboratories Inc.. 04-10-17) ^ffi (.^T^ttl L 7fi® Pit* 'i' ^ ;^^^#/Co 

7 miz-D^^r nut h 7 'y 7.^ y 9 a-j-jitKW i-^^'^. 1-6260) ^96:^: 

->^---tf|ilSj5t b h rm^'^xijiW (7 r - i > 08007E) 
^m^T^ >^^-<- h L/:(t. -ABTS (Kiriiegaard & Perry Laboratories inc.. 
04-10-17) ^ffil^T•t^tti L 2 fi® t htai$ r Ii!lt47 ^ yb^|#fCo 

(^Jtt^iJ25) t K 2 #^&f*2$A4^ y ^ -7 'y x^^ i^(D t h Vii^^m^^^^ ■< 7" 'J 
K- V 



(^JH?iJ23) ^Cfcl^THSATKS Lfc + / 5 -7 ^ X K2-37^^ ^ ^ 105 B g «c f| 
K^S50tBL. i xn--7ie3Si^fflJ?S14^ L. /^^7■|J K - v ^ f^gJ L /c o 

x>7^'f7^^, 1991> n/c;5^;i ; xd- viassi txti. psxe 

3Ag8.653 (:^B*^^. 05-565) ^[^mtfz, iS#fg{cHCF ( ^ X ■ 7' 7 r> 
>) ^101^/;]nL96K>^U-.hl0feii^SjA^. 3 B(^iSS-^t{n{cG418^1nig/inl 
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wo 00/10383 PCT/JP99/0451S 

^nifzo ELISASli (^.5Sf?iJ23) i |5] li ic rr '^a i . t Ma<* /c o - >• 

^ 2 H f# /c 0 

(^SS(?iJ26) G418iftt- - 4- > ^'"e tlfc t h 22§§{ife{*cD t° ^ - □ 7 ■> >m\± 
!; J; -?) ^ ^ - ^ > 

G418i=tt4Ttil^$ tlfc c r 22#^fei*^{S}^T^A9lffl§S (A9/S22 7 2 ; ^J£{?iJ 

< ■> >i'-tt^C ct -5 - 4 > /^n 7 2 lESSl^pPGKPuro^x V '7 h n -t- U 

- •> 3 > Lr?#bn/:ZSii|iJ&f4^*3 D^- 2001fig^-ocomai L. 3 
oofta (PK P2. P3) Lrif^S^v 9 xASIBSS^O ^ ^ D-tr/Hf 

'K^n^l-^r^o ^©.fgm> PI J; 6 fi. P2cfc 0 1 fl> P3=t 0 3 fioziSiiUlKii 

^ D- >*q#>,n/co L /:rs^^jwt4 ^ □- >® 9 -^ps^^^cDe- 1 ^ i ^ 

P -t ;l/{ii#lBg!3> f?1^ilA9f.ffl§S^g§lEBga i L fc ; n4r;H^Alll^ic=t i9 . t 
h 22#^fe{*/i>^$ e i - o V ^ •> >iiiimiS{s^'-c): -7 - ^ > / $ tiT ^ 
Ci ^6115 L/C (USS^nS) 0 i ^ □-fcr^HX}#Ry'A9lffliS<!: ©Si^lj i%%m\) 
bnn^^n^l-^t^o ^0$Sm. ; ^ o-tr;bf^AllB1^{c28lOG418itttP □-- 
;ii<ttiJIL/Co cn^OP□--{co^.^T8^/ g/mlO b' ^ - n v •> > ^ ^ 
i-5c^L/c!ts * iitcSBreliSg L/: i C 5. 211 (75%) O r? n ^ - L 
/Co i n -tr ^b/iC jiL^Tfj;, 1 oOfit^sgjgjc, ^ < ©if^ 13^^> >z, ^ (ili>|$j 

f-/j:^-E>. 6- 1 ^G418im.^li$ n/c h K22^^fe{*^<$ "iJC t° 

:l - n V ■> >in4iifci^!c J: «9 V - + > / $ nr ^ - <b L T 1)0 

IfiS cDNAO liJ f# S (>' li S IE * S 

(^i5Gi^iJ15) fifcL^Tg-X(#$ n/c t h (IgM) ^^^-T^^WT 'J K 

-^(73^*,. H4B7 (HSAt^^fi^) &a H8F9 J; 0 . ISOGEN ( ^ -y > 

■>•->) ^(^fflLT. ISRNA^IlXff L /Co cDNA<D^j^{j, Ready-To-Go T-primed 
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Isl sirand^- y h ( Pha imac i afet ) ^ ffl § ^ 5 g(D,iSRNA^ f^ffl L o ?# 
'in^ccDNA(;oi>TTiE«c^ L/C 7=5 ^ - ( Lar r i ck . B lO/TECHNOLOGY. 7, 
934-. 1989. Word'i. inl. limnunol.. i. 296-. 1989^ #^ |y ) >z X K) PC 

CMl ( t h IgM^-splilS) : 5" -TTGTATTTCC.AGGAGAAAGTC 4 5 ) 

C.M2 (|5]±) : 5' -GGAGACGACCGGGAAAAGGG (i2^ij#^4 6) 

HSl ( t h MIm^^^HI?) : 5' -ATGGACTGGACCTCGAGG(AG)TC(CT)TCT(GT)C (le^ij 

4 7) (8 fiom^ife)) 
HS2 (f5]±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (§2?iJ§-^ 4 8) 
(16fi®?I^if^) 

HS3 ([5]±) : 5' -ATG(AG)A(AC)(AC)(AT)ACT(GT)TG(GT)(AT)(GCT)C(AT)(CT)(G 
C)CT(CT)CTG (iE^iJl^^ 4 9 ) (6144fiOil^!^) 

H4B7. H8F9it{c. 1 a g ® PCRliHS 1 x CM i . HS 2 x CM 1 . HS 3 x CM 1 ® 3 fi 
(D:f^^^-(Dm^'^7^itiZ'o\.^Xn'^' (94r 1 50°C 2 72°C 3 5^ > 40-9- 
^ ^ Jl. - 4^ > -t±, li-- v;!.-^ -< ^ 5 -140{^ffl) , "t^PCRM^^ 

^n^-flHS 1 X CM2 ^ HS 2 X CM2 , HS 3 x CM 2 © :/ ^ ^ v - T H if ifg L (•£ 
^^{^Itmtimm. 30^^9Jl) 0 lililtKal. - xmm.^lciji^. aft 

- ^ V ^ A ^ T -o C > {C J; i9 tB L fc c ^ O ^ s H4B7 ic o U T (1 HS 3 x CM 2 
< V -Ti;^49Obp0tiit'iat);i>^'5il?'.^ n/Co s , H8F9(r o l^ T :S , HS 3 
XC,M2 -fy -f -7 -r''^f}^ts:,< y K [h] |i © (iS {C 5ilS 3^ tl /c © T C © 7^ ^ ^ t - 



^ T iili^^±^r ^ ^ y ^ ^ ^ 1995) ©;^S(z^^^l.^. pBlueScrip 

111 SKi (Slralagenett) ^ ^ rJ' - © Sma 1 gBfS (i □ - ji > ^'-^ L /: o iffi^^© 
#A$tLfc^7Xi K©-5*.il2. S3. (H4B7) . iilK 113. i;I4(H8F9) Jc 
oi>T> giij^Tt v-^ >1^- (Applyed Bio Syslemtt) «c J: 0 . itfl'ii^!^©ti 

^nT(.^5h h t^it^VH^IiBS (Markst^,. Eur. J. Immunol. 21. 985-, 1991 ) . 
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JHflJiS (Ravetch^. Cell. 27. 583-. 1981 ) O SB ^ij i ib L /c $g ^ . H4B7. H8 
F9it iz^ y - I ') iW 2 (Dm^ ^ ioir f)^ i U ^ Z t A<m^m tz ^ C $^ M 



c!:*<6ilS$tifc + y ^ v^xK2-8©|flccl: 19 (^J£fiJ5) i [h] ^« ;^ ^± T ^ 
^ L/ccDNACo^,^T^ TEcDyv^v- (Larrick-i. BiO/TECHNOLOGY. 7. 934 
-. 1989s Whilehurst li, Nucleic Acids Res., 20. 4929-. 1992 
lzJ;:iO?a^nfS.i^. t h KiM'^mmi^^mmifZo Pitt:^ > h n-;Ui LTK2 
-8J: L /ifl=FlE**cDNARU\ (HSI^UO) cDTT2/n4 3-2*5^4^^-7^^:7 

7:K3-2-2J: 'O mm L /"c S^SS * *cDNA^ ffl l^ /: o 

KC2 ( t h Ig « il^^fl^) : 5' -CAGAGGCAGTTCCAGATTTC (E^iJS^^ 5 0 ) 
KC3 (I5]±) : 5' -TGGGATAGAAGTTATTCAGC (Ei?iJ§-t5 1) 

KVMix ( t h ig /c m'^mmm ■. 

5' -ATGGACATG(AG) (AG) (AG) (ACT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T{^mm^ 5 2 ) (3456flcD?ia!fei) 

PCRJiKVMIXx KC 2 > KVMI X x KC 3 :^ 7 -< - ® |i ^ t>-li- T94°C 15f>\ 55°C 
\5fj^. 72°C20t>. iO^^^Jl >x;l.^-tt, -9" - v ^ ^ - 96G0{^ 

420bps (KC 2 ) . ,1;^450bps (KC3) o^^^ (J^^^m'^t)<^^^ tiiz . -yj. 2ffi 
OPit^ 3 > h D - it Its gifeKit^tB ^ o /-Co C ti ODifliM!^ 

ii. Sffl'i (itfci^%il^i^-7Ji^7;U. ltS^y:-y-'fx>x^-7^ 1995) (7) 
:^-&{3tAtO. pBlueScriptll SK+ (Slralagenett) < ^ 9 - (DSmi\ ^ ^ \^ iticoR 
Vg(?li{Z ^ D - ^ > / L /Co liti^ifelcDtf A$ n/c-/7 X ; K(7D T ■t.KVMlXx KC 
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2&^(Dn-U7 a- y \ mmiz^K^X. ^mm^'>-r CApplyed Bio 

System^) iz iQ . i^^m^CDiMm^m^i^m L fz^ f# n/ctigE?i| (1 t hig 
icm<Dm^=! K '^,S^BIiDc(cM^ ^ T-f^l^^ri K > ^ t * o - ^ 

tfz. tX'lzm^^tlXl^^t hVii^^ i){\e\ni, Eur. J. Immunol.. 

23. 3248-, 1993) v J/cpitjS (Whi tehurst b , mil) ® ii S Se 5^1] <!: irb 15 L $g 
^ . V /c 3 7 T i 'J - V J /c 4 ^§ ^ ^ n -tr ^> J^A ^ C i ;6<^l) L /Z o C CD ^ ^ 

(mmmio) + y ^■^•yx ai5k^xuuQh : 1-4 4*. 

ymiO. 50%) ^ i^iSjfn L> Ifll?f t htJi{* 7 iUfT-^^ ^ (SJIfiJl 
4) l^ELISAS^fflt^T|^tB L /cc 

[t hIgGlc7)fiiJ^] iJtb h IgGta<*(> ^'■"v. 1-6260) ^PBST#|RL. 96;vv 

■> ^--n'mm. LtztKt h igQi^jii^ (y T - I > X 08027E) ^im^x ^ 

V I /cm^ TMBZ ((i^^- ^ ^ K ML-1120T) ©gsjotc^ (9 ^^Sl^^ 
45Onm0PS7tg-c l?ffi L/Co ft&' e n /c il^^^o t h IgGl ( •> / ^ . i-3889) 
^^irpi L -7 .'^;^ifn?f^ -^tjD L re PBS TSPi^ 6^ {C?^f? L/C o 

[t MgG2®?IiJ^j Stt MgG2iS{* (v^'-T. 1-9513) ^FBSTlpf^L. 96^ 

+ i^^---i?-.jitaL/cjAh h IgGlJti* (v^'v. A-0170) ^m^r^ y^^.^- }. 
L/c^. TMBZ ({i^K-^'^^ ML-1120T) « ^^D =J; «9 i^mSte ^ 450nm© 
L/Co ffS^$n/:-^^gt^n® t h IgG2 ( •> ^^-7. 1-4139) '^mmt 
L -7 17 X ifli 7t ^ JID L PBST- g Pf iz I^IR L o 

L t h \gG3<Dmm] Vi t h lgG3iJL{* {■> 9'-7^ i-7260) ^lOOmM/ 'J ■> > i^m 
^< -y -7 T -pH2. 5 V^m L 5 5} PbI M T Sj[ 1 L /c ^ . lOOmM'J >g$/< -y 7 y - pH 
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7. OT- 1 OfS (C L , 96K •7'f^D^i'^-^u-h^:3-x^>/LfCo Mm 
liCI4^^0^ . fX^'X'Ol^^ •> ^--^f-^ia LtzVit h IgGiJii* ( 7 7 - i > X X > . 
08007E) ^m^X ^ y^zL^- h L/c(t. TMBZ (fi^'^- ^ 7 h ^ ML-1120T) 
cD ?SsJ]n(cJ: ^9 P^St^^450nm£DDS7tJ^Ti¥fi L/Co $ n ill Jt *D O t h 
lgG3(->^'v. 1-4389) ^tiiicJ: L v-^ xifflil^^^jD L fcPBSTl^P*e^6<]{C5^&|R L 

it hl^QiCDmm] t/C t hIgG4tJi;t* (->;'■■ -7. 1-7635) ^ lOOiiiM/ U -> > 
^< 7 7 T - pH2. 5 T#IR L 5 ^mmiS^Xlikm L /cl^. lOOmMU >if/< -y 7 y -pH 
7. OTlOfSC^lR L^ 96:^-7 ^ a 9 ^ ^ --f U- h^rj-x-r >/L/;o Iflim 

08007E) ^^DX-T-f >^x-<- h Lfc'#. TMBZ ii^^^- ^ y 4 h . ML-1120T) 
J; '9^m-/gt^^450nniOi!S7tgTt¥{ffi L/Co ^ tifziBl^mm<D t h 

igG4 cv^'"-?. 1-4639) =^mmt L-7 'y 7.mm^mi}uLfz?Qsxm'i^iz^i^L 

- ^ ;l/tJt{* ( •> / V , 1-6385) ?:96:a: V -< ^nrJ^-i-^-^Lz-hJc^-x^ >:>'Ls 
mmm^i:tUA. OK^^X^Jlt ^ •> f--iz'm'^tfLt h um-7 'y (The Bind 

ing Site Limi tedv MP008) ^tU ^X y ^ ^ < - h L fz'^. K Jit ^ ^' - -if 
SKiLTTMBZ ^ y ^ ML-1120T) ©-^flO C J; 0 g|^St±^450nin 

<Dm±^xwmL. mm^tifz u m^i^^mmm^u(D t h igM itjifi' y > • ^ 

6001-1590) ^mmtl-^'yxmm (•>^"v. M5905) ^i^.^LrcPBS 

x^^^iz^mttzo 

'^^'^miOiZTjkt o ^y^^-^XKlSAi K16AC0 2 {i{*T:- IgGl. igG2. IgG3. lgG4 
Ol--<TO-+f7'^7XfeJ:C)^'I gM^iq^ m^tlfZo 



^'^OmmS3 PCT/JP99/045I8 

no. +y y-70xq,o^t h{af*igG^7'^^ v X fc J: 6< I gM'^ j^T (ELISA) 



4^ y -7 -7 ^ z 


IgGl 


lgG2 


igC3 


!gG4 


IgM (mg/l) 


Ki5A 


2. 25 


1. 96 


0. 17 


0.43 


7. 09 


K16A 


0. .30 


0. 69 


0. 10 


0. 07 


0. 87 



(^si^ijso) h h22^-^^t^^u^t 'y xEsmmt^ (tt2) (Dmm 
t h22§^fet*^i?.j#T^-7 0 xEsag?] (TT2) Uk^i^m^mm 
tlx (mmm26) r-mmitze-i (A9/m. g418, t-^-nv^ •> >iffe) ib 

i ^ o-T?;H4^^itfcJ;o'=c •> >m^tt«®3itR(S0. 75a g/inl® f ^ - 

a V ^ ^ >^gTf&(i (mSS^iJ9) fflG418«tt1*jiiF.©Ji^> [Hl^icani /Co 
C CDlS^tiiil L/C t°^-ov^ ■> >initt4^*CDti:i||^|j^(3:TT2 Iffl 1 0" fi /; ^ 1 

^iJ 2 ) tmmiznU-.fz. t h22#^fe^#®|^^{it'^-n-7^ •>>itt^?^PG22 
-licol>TJi(T® ( 1 ) . ( 2 ) Iz^iQMm L /Co 

( 1 ) pcmm 

b* - D-7 ^ -> >iiff4^yy AD.NA^^M i IT t h 22#^fef*±(c#St -5 
iie^^ (Genetic Maps.HJJiE) © ^ . (USSfiJ 2 ; A9/S22) T#ffi*<5ilS $ 
Tl^^lOfiOT'^ -f 7-{col^TPCRlt^i^^T^<i -o /cig^. (^i5gf?iJ2 ; A9/S22) 
L re ^TO-7-r7-75<<^tii?n /Co 

(2) -i-^yyay hnm i^m^2) Ttf L /c ;^ t hLlSE^iJ^^o 

-y't LTffll^. Pitt 13 > h c-jii}^§)U2 . Uk^wm^m^G- 1 . t°^-D 

•7 ■> >Wt4TT2 ,|fflfS^PG22-l**<Dy y A DNAtc o l^ t 'nr /Co -^©1$^^ 
(12119) iz^to 114^^fIi|{cDNA5^^ft;^,T^ L/Co PC22- 1 ij ^. > K -° ^ - 

© 22# (i 5t *^.ic PC22- 1 ic ^ A $ ti /c C > /;< fills $ n /c o 
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W ± £7^ 1- h' ^ - n -7 -f •> >i^t^TT 2 ^fflflatU PG22- 1 li t r 22#^fe(*cD 



(^M(?'J30) h22§^fel*^(St#LTi^^C>;:)<iii5^n/cb°^ 
- D^i- •> >imTT2 llBSSt*PG22-l^^f:lS A h ^ J; 02: 5±tfs ICR^^cljMC 
H(ICR) (B^^ U7t±) tiJttv 9 J: <9 l# "inf: 8 lffl)lS^EiiE«)^c 0 

rcm. (^ai!gMIim2. 5 B ^ X (B*^U7?±) ©^gic^ijcDi^ 

m « r; ^9 1 0(1 © > iy ^ ^ = > K ^ 1^ ffi L rc e. 

4- y ^ f^SlO^Sm^ (^11) {^^to it266<i®SAE^I^^i L rc$g^. 36E 

^ X7:?<-^^ L fco ^p'^fif^ii. €fecfel^r?iiE (ICR) 

it* 0 IS n -5 <i (4: (i 8 E T * o rc c 

C0,?g^J;'9. t h 22l|-^fe<*^{S^-r 6ESf.fflflS-l* (TT2S*jt. PG22-1) ii 4^ 

t# L T i.^ -S C i 51 IS ^ n re c 



ty^^vt mii^w^ tzmmmB^ (d^ -nico^ -20^; 20-50:^; 5o-8o;''o 



TT2/S22 PG22-1 266 36 8 4 1 3 
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14) {C'fi&l..>ELlSA/i^ffil>TS*Lrco 2 'r ^ O ^ / y ^ 0 X J: ^ mm L . 

r a y >) y X m^f^ (VECTOR LABORATOR i ES. 1 NC. . iA-3070) ^96^-7 ^i^o^ 
-f ^ - :/ U - He r: - X ^ > / L > !fll?»Mf4 ^ ^ . T ;t ^ > IS L 
t h^^ray >) >AlI6TL(i (VECTOR LABORATOR 1 ES. I NC. . BA-3070) ^tjQ^X 
< > 4- i - h L $ 'i f # f- > -ft 7 f ^ ;U ^ 4- -> ^' - -tr- i 7 t" V > DHO It ^ 
W (VECTOR LABORATORIES. INC. . Vectastain ABC+ -y h) ^ ^ID ^ T > ^ ^ K - 
hL/:^. TMBZ 7 ^ KML-1120T) ©C^^ID iz J: «9 g|^Stt^450nin 

Oi!S7t^Tl¥{i L . Ifi^$n/c A il^^oilJtet^DO t h IgM (^B^Sy^s Ul 
3200) ^^^c L -7 r> xifli?f ^^r^jD LfcPBSTlSPgS^fc^f^, L^Cc IS^^^I2{i 

^12. 4- y ^ 9 xc^o t hiA;<± A iiiig (ELlSA) 



4=-y7V^X ^:^ym% IgA(mg/l) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



A (7) tb 

+ y77^x (^SSf?i|3K KPG22-3) (C^^TDB, 94 B . 1 10 B <?D 3 0 ;b 
(^S{5(^iJ20) i iHltilCHSA^feS L/Co ifQ^S^CDt hfcti^Ail^ (^SS1?')14) 
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(i£ I ^ EL I SAS ^ ffl O T l±l L o SOniMO ^ - ^ it 7K ^ ^ ^ 'y 7 r - pH9. 6 T' 5 
ti L T^cHSA ( ■> 7-7. A 3782) $-96:^ -^^^a^-^^-yi^-V^zz} 

- -r < > / L . Ito /S l3C 1=4 ^ ;l X I. ^ T- h' ^ f- > -If la L }a t h i!a / □ 7' 'J > 
AlltJtf* (VECTOR LABORATORIES. INC. , BA-3070) ^ ^ T > + ^ - h L ^ 
^ f ;r ^ > ft 7 f ^ ;U ^ + •> 7' - ^' i T b'" v > DH® II ^ ( VECTOR LABORAT 
DRIES, INC. > Vectaslain ABC+ h) ^DD^T-f > + ^^ - h Ifz'^. TMBZ ( {£ 
K ML-1120T) ®)^Jn(i ck «9 ^mi^te^450nra® aSTt^Tif ffi L /-Co 
HSAr^g L/c4^ y 7 v!? 7.ifiim4^®5tHSAh h A II ® fffi (i fejgtt ±# L c 
-:^S^.BS i L /clCR-7 7 Z Tii. HSAfe]g'#®in;HSA t h A 7 
C y K U^yUT^) -5 /Co .T§^^ (1120) icj^to I120(c l^ T ttli (i + ^ 
V 't; x (c|7]i6THSA<^feS LT*^^®Bl^f^s 14 {1450nra{i {j ^ ilSTtS^Tit 
Lrco C n i^OlS^ J; ^9 > t h 22ll^fe{*^{^^#^ ^ ^ y v v 7 x :feH^T t h 
!5t(* A iIit{E^7:;<:^B^ L,. ^ IC ilHSA5ill|iJ^(C>t1 LTtal^^mfi^ t h IgA © 

(^JSI?'I34) c h 22^^fe{*aiA + y 7 V 9 ^® t h tJti^gllM^^W 7' 

(IISg^!l25) i|H]|i(c (|ISS^i)33) :fel^T t h 7 ;L' 7" i > Tfeg L + y 7 
V ^ XKPG22- 3 'i^milSB i tii L. i x o - v ^ISS > Iffl 

p- >Ci(*^i^!ii^AP^> X > 7^ ^ -y ^ 9 , 1991> (cie ti :^ (c 

^ XD- vfflgS> LT(i. SP-2/0-Agl4 iXB^Um. 05-554) ^i^fflL 
/Co l^g/^CHCF (XT • 77 7 >) ^IOJ^^SD L 96:^: 7" U - h 5 tjC fc ^ ^jA-^*-. 
1 ~ 3 iiPeligs L ^ n j:: - lii II L /c 7 ^ /U O i^S± ?i ^ EL I SA/± T' P^/? L /c o 
ELISAriiS (lli5H?il33) i p] li (c fr ^i: i > . t h A lllltt® ^ n - > ^ 4 (Iff 

/Co 

-r ^ ^ ^ xESJfflfiS^^^v<7)HXf# 
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Uk^i^m^m^nt Lr. {mmm2Q) TmnLfz6-\ (a9/^22. g418. e^- 
a -t JlM-^mk^J^b^ t° ^ - □ V ^ •> 'ym\±Wo:)mPiiiQ. Vbu g/mlO e - - n v 

^mtliil L e ^ - □ V ^ V >Wfe^<Dt±iig$|jg(i]- 4 lfflgS10'fi*>r: 1 - 2 
(ic^ o /Cc c n t ^ - □ V ^ •> >itt4t;^(i300/i g/ml ©04 18#^±TT- if 

t M4#^&t*gf55titit<Df*J#(s:-S^^Jiitt*.t$PG22-5!couTi^:^T® 
PCRp.t/?iC J: 0 5ilSL/Cc. -m^miftt^.tT^y' 7 A DNA^j^M i L T c h22§. 14 
#^fe{*± (c i?:£t -E) iifei^ (Genetic Maps.HijlE) ©? 22#^&^ o 
Ttj : A9/ii22) . 14§ ^fel* o L^ T (i (^M^iJ9 : TT2/#14 1-4) 

T■#sx)<fifl^$nTl^sg:/^ -f - - iz-oi^xpzmm^nu tzf^m. 22mm 

fe{*{rouT(S10ficD 3 li® -7-;^ - (D22S275. D22S315. IgA) . 14§^ 
fe^*(col^T!^TT2/;14 1 - 4 L /c ± T ® v - ^ - $ n rc o iil±(Dm 

l^tcjcO. <# bnfc -Sitt^TT 2 lfflli^(i t h 22§^fe{*giI5>it>t. 14#^fef* 
5t iff it ^ |H] B# ic f^J± t ^ C c 5i ;6^ ^ ^, n rc 

(mmm36) t h22#^fe{*iii^^i^n-Ry\ i4ii^fef*gi55i^i^H-*i5]ffi^{csj^ 

L Tl^S C i ;5<5tE$ n/cG418. c ^ - □ v ^ v > " Sitt^TT 2 |fflflS|5^PG22-5 
^iiS ^ r v ^ i O 3:-5±!7\ ICR^ (IMCH(ICR) ( B * :7 b 7tt) ilittiv ^5 x 

> IE ^ M L f c o 
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+ y 7 f'PgicD$*m<& (^13) iz^to lt302l@c73.?±AK^^ffi L^cf^^. 16E 

1 7.t)<m'^Ltz^ ^:&«cfcuT?i±K (ICR) 

15 i6 n ^ il t?^ (i 5 E T ^ o /c o 
CCD^g^cfcO. t h 22#^fef*g|55>lffM-R<:)^'14llSfefe(*g!55tiTK-^^ltt -BES 
IfflflS^* (PG22-5) (S+ y ^ff^l5KB^<^^|# LTl^i,. tUh^^ 0 xm^CD]£.-^m 



t h§^fej± .pfe^^ fi^m^mM:^ 7^1(0^ -20% 20-50% 50-80% 



TT2/i:22fi:14 PG22-5 302 16 5 3 2 0 



MM 

{mmm36) (d^j^^ox (KPG22-9. 10. ^xlH2) cj^lt. hsa^^ 

KPG22-12(c (i^i^ 7 iii^c 9 aii^ 2 2 L. 2 g i cD ® 2 :! FbI^ C f^ii Hn 

i!Rm^(Dt h fiti* w §^ J: C>' t h A II $ C t h A §1 7!?^ o t h il ^ W T 

^ ^ t h i/t f* (73 m (3 ii PBS c # 1/^ L /I ri t b^i^ya y <) > xm^it ( K i rk 
egaard & Perry Laboratories Inc. . 01-10-11) ^967v-7 ■i'7a9-(9--7'\y- 
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o y ') > uBiKi^ (The Binding Site Limi ted> MP008) ^^D^T-f V^-K 
- h L /cf^. -<Jl7t^i. ^■■-•t'SMi LTTMBZ ({i^K- 7 < h . ML-1120T) 

^©t hlgM (:kB^m^. Ui3200) ^■7 7Xil/i^;^.J]DLrcPBS-CJ5Pgfi^(c^ 

I* AlI^ELlSA■s^ffl^.^T {nmm29) isj:L^ {^mm32) tmmiztkih • mm 

^'^x (K9) . h h22^-^^W(D^^f^nt^ i^mmSl) O+y^v^x (KP 

G22-2) <Dmm^<D t Amt^-D um^n-omwmmit^< y ^ > kk 

•5 C ti)<miE^tltZo 



14. 



ES?D-/ 






IgM(rag/ i) 


Ig / 


(mg/l) 


IgM. A (mg/l) 


PG22-5 
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t i ismf\^ & ^ ^ y y ^ 0 X m/^ is If i t h iKitcD^kta ( t h icm^^^^t h ^ 

(Ummi9) Tf^i^ L r: + y 7 xKPG-15 (TT2ES ^'a->PG5S^fe. ^/ 
ymiO%) iz^Lx. 2 3 y ^ ffi^roralic. PBS(c -/gp L t hm-/*7;b 
7'; > (HSA. A3782) i7vav<> h (MPLtTDM Emulsion. RIB! imm 

unochem Reseach Inc.) i L TO. 25mg/iiilcOHSA-/t/{g^llI^ LO. 2ml^ 3 

[£lfe!5 L . mML fzo t fz^'ik 6 (^JS^iJlS) y ^ v 0 xKPC-26 (TT 

2ES ^ □ - >PG 6 s*. 4- / ymmy ^-i^m i tic law*®^^ t h tti*/! 

{%m.m\^) fct;^l>ELlSA?£T-.t^tti L/Co PBST^fIR Lrct5t t Kfei5^-n7- 
U >/ci^tJT;{* (Kirkegaard t Perry Laboratories Inc. ^ 01-10-10) ^967\-7i' 
^o^^^_7'L/-h!c^-7^^ >^'Ls ■797;ifli'^ O/^. M5905) ^ ^ 
/cPBS-C^&IR L rcifQ-/f jjn^ , '{X^^X- < Jl^ ^ 9' - ^'W^^^^h V^^p'a 
y 'J > utk^W (The Binding Site Limited^ MP008) ^JjDx.T'f > + ^ a; - h 
Lfc^^. 'N/l'7[-4^->^---trSK(!: LTTMBZ (fe'^'^-^^^ hs ML-1120T) 
jDiCci 0 il^St^^450nin(DD57tgT-i?^ L> f|^$n/c /c 
t h IgM it J > • x^Ji77, 6001-1590) ^^^ii L v-^ xifii^^-^»D L 
/cPBSTl5Pte<]}cl&f^ L /Cc. /cil. x^i|(couT{5 (^Sgi?i]20) i|5]^i(cLTii 

g /cJ^BB.i: L;^; t M4§^fe(*cD<?^^(SJtf->5 ( ^SS^iJ 10) cd ^ y 7 v ;^ (K 
9) ^ t h 2 ^ (Hffi^iJlS) y 7 X (K2-9) mii 

i^"® t h t5i{*T- /c II7i^o /i§J<£rt#ott{*-^jg(iO. 002nig/inl>:iTT-^<7 ^ > K 
K;UT-^-,/co C(D$Sm=kO^ t h 2 #^fef*gi55tirn Ra'14§^fe{*g|5^ii 
fr^{SJ#-t"'SES$fflflSS*4-y^v':7Z{ifci^Tt h!A;{*/ciIiife^it Mat*// 
mitfEi^(3:[5]8#!c|tt| L> -gf5©B*fflSST-(ifii^<i:lll|;:)<i i> (C t VT:ih^%± 
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i:fi7^l m% IgM(mg/l) lg/c(iiig/l) IgM. KiM/l) 
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KPG15 
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0. 18 
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0. 075 
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KPG26 


40 
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26 


0. 018 
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K9 


50 


6. 66 






0. 0G2ii^T 


5-1 


K2-9 


40 




135 




0. 002jyT 



i^mmsQ) t h 2m^^i^m6^m)^^i^.nt xEs'^am^ (tt2f. xo) 

^mmtlX (^J£^iJ16) TlXlf L/cPGllfflSS^*^fflo/:, ^fef^gglSgSiL 

Tfi (39. XO) (Dmmwm&^n-^. ^ ^ ^ xiz^^^rnm^ < mmmiz-!^ 
itt ^ z tf}<n^^tiT^^i, im-Rm-. ^<^7t-v^i7;bv u -xs. ^■->^ 

^±n. 1995) immmU^ (y 4 y ^ y ^ t ^ jl^±J^ 

A) ^,^l^/Zo i ^ n-tr;Ha^^.^fciC/-e^-D^^ ■> > if ttl*®iitP. iiO. 75 

miznU-^tz, C 0|±^tiiJl L/C e^-n^^ •> >imt*® ttiil'$ijg(iTT2F,^fflflS 
lO'ii^/: (9 5 fiT^ rz. C n ^ ® t° ^ - o v >r •> > ^j^o ;:^|±fS # . Yy 

^^ijiHt4»p-2o. p-2l!coL^Ti^:/TopcR«¥^i^{zJ: osiisLfco mmmm^Y y 

^dU^mmt LTt h 2#^fe^^:±^c#^^t^xt<Si^ (Cenellc Maps.tUE) 

(^Jg(?'jl ; A9/g2 w23) T#S/-i<6il2$tlTl^S:^^'r7-C/c. FA 
BPK V/cl-2® 3a(coi>TPCRlti|ii^n''^o/c$g^. 2^*i±(z. 3®^T® 

&.±(^mkizj^ iQ . f# 'i-n/c - n 7 1- ■> >rajtt^ESIfflJlS:^ (TT2F. XO) (it 
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(mmm^O) b h 2 #^fe(*g|5^ifK-^fSt#t -Sv^? xESIiBISSt* (TT2F. XO) 

CD + y -7 V ^ X fpiy 

n/c e a - D -7 ^ ■> >itt^TT2FlfflSSt*P-21^?tlS z h -v ^ ck 0 3i: ^ ± if . ICR^ 
rc ^MCH(ICR) ( B ^ L/ 7t±) tlilil v!? x ©j^iEc J; <9 |# ^n/c 8 IfflfiS^EtzE 
0 10~12liaA L/Co ESIffigSffli^Jtfi (mJS^ii9) T--e^i$§ L TEMfiStc^ 

itl4H@®/i AE^-^H L /c$S^. 20E©^ 7 ^ x;i)<^^ L /Co 4^y^{i<*i3:. 
^feicfcl^TaiK (ICR) 4*® afecD4i{cTT2 IfflSSSJ^CSr^fe (zi^) 7i< 
ISto '^>n^;i^i■■9X)^^Zct <9*ij^$n^c ^ ^ y i^^WKD^^^ (S16) {i.tjTo lii 

©IS* bn>5{i{*(i 9 ET^ o /Co 9 4 {@{*(i^fe*<^i:(ci?^feo (ES^fflSS 
{cS5^t"?)) 4-y7-7l7XT^.T/Co 
c®smJ; «9 . t h 2 ^ -^^i^m^^ ^ ^i^nt ^msm^ (P-21) ii^-y ^ 

Tl^ -5 1 1 7&<5ilS^ n/co 

ty^^w m^w Ltzsm^^m -20^ 20-50,^ 50-90% m% 



TT2F/ii2fg. P-21 141 20 9 0 .2 



1 0 1 



PCT/JP99/0.5.8 

-JF~4F) j^<ommLmm^(Dt hctf* « iiig^^ (nmm20) tmmizEi\sk 

mil. + / -7 -7 ^ x4^® t SSti* /c (ELISA) 



^/^v-^x Ig/cdng/l) 



K2-1F 100 66 

K2-2F 100 156 

K2-3F 100 99 

K2-4F 100 20 



(mmmm t b 2 ^m^i^s\i^mn=^i^^r ^ xEsmm (tt2f. xo) s 
(mmmio) vm>?titzm^ / y-^^ ■^k2-if, k2-4f (*(c^fecD + y 

btl/c^^^t^/i^v'^X (K2-1F:10E. K2-4F: 5E) ® 1" ^ T ESfflSS S 

AJCoUTb h^fei*iffM-(D{«t^^PCR/i!.zj;«9t^rtL;^Co P-21 (II3e«FiJ39) t 
??^£*<5ilS$nTi^€. 3 li<Z)^5 -f v-icoOTPCRlflii^^T/d: lOE 

(K2-1F) . 5Cq^2E (K2-4F) «3 OTP-21T^#* $ .fl/c 3 tfcD -7 - 
^ -(?5#^;:,<5its$ n^Co 15EO^ -7 XOPCR(D,^ft^ (1121) {r^to 11 + 

1 0 2 
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:& fail (c -7 - ^ - (0X174. HaellliiM-. - if > - > ) J; a'^ni/s- > K<73DN 

^EPT^ L /Co ^mizm\± =3 > h o -;i/ c L Tfl+ y y K2-1F. K2-4F<D^Mfi 
i.TT2F^fflS!]|*P-21;!)<+ / 7 v ^ x T a 6^ 5P ^ (c L > ^<D9P^ 



1 0 3 



PCT/JP99/045.8 

C^«£(?ij43) t h 2 §^&($:a55}i?;t^f*t#-r § V r> XESIBSS (TT2. XY)* 

-\Q (m. ^ ^ ^m6o%) R-j^3\m(D4^^ / ym=^m^ ix^E.L. Esmm^^ 
(D=f-t^.t<m&t ^^-=^^pi Lfzo ii2mmii (4o. xy) ®^fe{*ti^^f#o®T 

y ^ xi4^<7)TT2lfflgS (f?*fe. -gl^) i^J^^lc J: (9 L /cICR (fife : 

C tl X lOE© 9 ^ 7 E©^M J: (^liS^ L/cy y ADNA(couT 

t h ^fe{*SfTK-©l§I^^PCRS(Z J: I9t^rf L/Co 5- (TT2/i2f g. . ^^S^J 12) 
T#a^<5liS$nTl^§ 2 .a©y^^ V- (C/c. FABPl) Rlf. (^Sg^iJl) 
T-.T^ L ^cV/c 1-2 v-douTPCRifilii^a/A o /cg^. 7E4'2E«c:fe 

»f^*-|^it-r^TT2lfflBS.|*5- 1 ^ vr^x^^T-mt^B^^-m^fc^t-ftL. ^® 

immmw © + y ^ v 9 x^iiK2-iF-i~ 10*5=1: c'^'K2-4F- 1 ~ 5 (DM-m^o 
t hm.w Kmmm^Ei\sk-&^m\-^rmmLfzo ^i^^;^ 4 ~ e iii^© v 9 x j; ^ 

mituLs Ifll7t4^©t h!Jt{*/cM^ (ll5g^iJ20) i(5]^S{cELlSAri^fflOT^ttii L 
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^18. 
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+ y -7 V 9 7. i^f;|cfi(7D t h iKt^ K (EL ISA) 
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^t^^li. fT^{b#mi^itE12^i^^J§^I-feglffl^ • -y-^ h^i'>- 1989, 

X^Hi^^y D h =? - 199K ^?in± ; A. Doy 1 e and J. B. Gr i f f i ths. "Celli' 
Tissue Culture: Laboratory Procedures", published by John Wiley k Sons L 
td.. 1996 o (^M^U9) (^^^6 ^v'^x (KPG06 : PG16Efe*. 
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h m ^ 1 a T- . 7 ;l/ /T U v -t? ^ > ^ V 7^ TT ■> T t> - r ( F I TC ) ii IS 

0 7.CD45R(B220){^:{* <y t - I > x ^ > . 01124A) TlfflgS^^fe L fZo ^ 
5 ^ Xlln/S^ a t~PBS4'T h"7|-x > iilii5i t h IgM ttfil^ C 7 r - i > v 
X > . 08072D ) t lil^m. t LX >iifS5t t r A Ct {* ( 7 y - i > 

X > . 081 52 D ) c S m , X h u h 7 f v > 7 3 x U "J > (77 
- i > i > . 13025D) T-^feL> 7P-+h^ hiJ-.(Ki7 K>x-y4->7 
>. FACSori) T-^?tfrLric ^ ^lea t L T t h ^fe (* ^ (^f# L ^j: 1 CR^ 'i' x 

i5]1i{cPt/f L rco il22(wlSm^7]^1-o I14^flll4(i t r IgM . r(¥ ffi (s: CD45R(B22 
0) ^mto BlfflSS-7-77-CD45RPite (FITC) T^^oh hlgMUt^ (PE) T« 

(^JS{?iJ29) . (IIJS^J23) . (^JS^iJ32) !cfel^Tt htai*mil. /c||. A 

il^^-ti^-'n^ij-r o c i 7i<5iis$ nfc + y ^^'?;^ki5a (i-4 ^ffi^j 

10«c,T^ L/c;^STf^|;J) , K2-8 (^Sl^illS-cf^ilJ) . KPG22-2(^J£fiJ31-ef'PS!!) 
Oflf fiife^RNAJ: ^9 (^S£^'I5) i |5]^i ;^ T ^gJc L cDNAfc o T . TE© 

^7 V - jc J; i9 PCR^n-4-u. ^n^--n©t h {^{*3tfe^^^fi^^iii!i L /co 

#%:S:^©iSicO'd:i.-^7'7^ - (iCenbank^© f-'- ^ x J: 0 L/cig» 
• K15A (fill) 

^^^IMffl : HlGMEXl- 2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (i£^iJ§-^53) 

HlGMEXl-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT ( VH3BACK© 2ndP 
CRCfgffl) (ie?ij#^54) 

^^BHiffl : VH1/5BACK (59r. 35cycles. Marks'^. Eur. J. Immnoi.. 21. 9 
85-. 1991) , VH4BACK (59°C. 35cycles, Marks'^. Mi2) ■ VH3BACK (IstP 
CR:59°C, 35cycles. 2ndPCR : 59°C , 35cycles. Marks-i. luie) 
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• K2-8 (mm li ) 

^^^iilic^ : KC2H : 5" -CCAAGCTTCACAGGCAGTTCCAGATTTC {^l^^^^o) 
Dj^nlif^ffi : Vkl/4BACK (55°C. 40cycles, Marks'^. Eur. J. Immnol.. 21. 985 
-, 1991) , Vk2BACK (55°C, 40cycies, Marks "i, mil) . Vk3BACK (55°C, 
40cycles. Marks'^, mtE.) 

• KPG22- 2 (mm A ) 

IGLl-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (ie^ij§-t56) 

IGL2-CR : 5" -GGGAATTCGGGTAGAAGTCACTTATGAG (@e?ij#^57) 

1GL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (iE?iJ#^58) 

^^nl^ffi : V A ILEAl (55°C. 40cycles, Williams^, Eur. J. Immunol.; 23, 

1456-, 1993), VA2M1X(55°C. 40cycles. fijlEOWi 1 lianis ^ Ofg^iz ^> § V 

A2LEA1. VA2JLEAD ^1?^ yUibT/I^ L rc t ® ) . VA3MIX (55°C, 40 cycle 

s, |rjie®Williams'i©fgSJl5) A 3LEA1, VA3JLEAD. V A 3BACK4^ v'Urt 

^ti^-tim-^m^^x'^mmmm (siisfi. nmsm. xmsm) ©m^^ 

t^itX'9A°Clbf}. ^n^no^^^I^r 7 ^ -7 - (c^ L 7- - 'J > ^'figl5f>. 

-t±. if- V ;U-tf-^ ^ ^ -9600{^ffl) (D^ii^VnU -o tz^ VH3BACK{3 ^ 2ndP 
CR(ilstPCR®ii1iiafe)^ (HlGMEXl-1 5< VH3BACK) © 7" 7 -f -7 - ® II ^ ^ :b -ti" T 
l^gif'lii L /Co ^T©liiliig#i(ll. 5%7 ;^-a - xmm»t!j^, ^^tx^i^OA^ 

$ (mm : 470bp#i£. Sil/c : 400bpi^i5. mm a : SlObp^^ifi) ©ifiliigfel 
t<^th^tltZo -yjs Ptt^ :3 > h D - ;^T•t5^T^cfel^T|5] LfiUc^gfi^ifitii 
M^^iil^ai^n^iTi^o fco cn^iOliiligit^a. 7 ^-p - xy;L. J; 19 prep. a. gen 
e (^<^ ty 7 K) II J: (QtStb L^c^^. $fJPgPm^il (Mtl : Hindlil-PstU g 
i^/c : Hindi li-PvulU gll A : H ind 1 1! -EcoR I ) L,pUC119(lSjt)K^^^ 
-©Hindill. PslI g|5{5 (fiil) . Hindi!!, Hinc!!g|5{5 ( /c ID . Hindi!!, E 
coRlSRa ( A i^) ic D - > L /Co itifiMt^!)©^ A ^ tl/c ^ -7 X ; K© -9 
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ii^TcOfc® (SPIIC^ L/C ? n - ^zo^.^T. QmW:^-> - > ^ - (Appl 

yed Bio System^) (c J: (9 . if "fl^^t^^OtiSie^il^i!^^ L rco 

• HiGMBXl- 2 X VH1/5BAC.K : 107 d - > . 

• HlGMEXl- 2 X VH4BACK : 8 ^ o - y ^ 

' HlGMEXl- 2 (2nd PCR, HlGMEXl-1) x VK3BACK : 5 7 d - > 

• KC2HX V/c 1/4BACK : 6 7 n - 

• KC2HX V/c 2BACK : 7 7 d - > , 

• KC2HX V/c 3BACK : 4 d - > . 

• C A MIXX Va ILEAl : 5 7 d - > , 

• C A MlXx VA 2M1X : 6 7 d - 

• C A MlXx V A 3M1X : 5^^ □ - > 

f# n/-ciiSiE?iJ^DNASlS(Hilachi Software Engneering) (3j;i9M^L/c^ 
±-Zt<t h fi^lE^ijT^) «9 > /cfi. A||©^T, fi^:l©lt23ficp21.ffi7:)<rjf1i!^ 

(^si^'j47) t ht^i*aiis kIMs a ii^^n^-n^Jit + y 7 -7 xB$fli 

immm^Q) i3feOT-^^$n/c^SS2?iJ (»lftl7^'P->. /clI117n->. 
A mi2^ n - >) fcoi>Tii(T©.i;^>!3oi^TPtiT^iTT /Co 
1 . §^S^i^lSsE?lJ^cfcl^T{g^$nTl^agE^D®^M^?|jVil{E^■i^K■^#^ 

4. i> 2. 3(D^^^^htizltlmm^^mm^zis^f;^mi^<Di■^moDmm 

5 . § Di^^ii§!(iiSi2?"j;:)^ j§75^n.|) 7 i y ^le^iio?-^^ 

(gl9) ic^^o 1> 2 iioi..>T(iGenbank{zgii3; tlTi^ €)^M 
?fi^i\yRlfmnt<Dri^^a v-^^^DNASlSfC J: <9 ^•l^it#^ L /Co nm^ii 
(Cockii, Nature genlics. 7, 162-. 1994) . yicW\^it (Klein^i, Eur. J. 
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Immunol. 23. 3248-. 1993) . VX^^li (Williams^, mt^) (D mt^ii IZitti' . 
S-ViffK- 7 T ; 'J i ^(c^ififcie L /Co 3 iz-o^^r it The EM 

BO J.. T, 13. 4141-, 1988) ®fR^;cie$ n/c^^lS^iJDifK- ch O+v^ n 

^izELfZo DN*{col^T(^ (Creen-i. Nature Genetics. 7. 13-. 1994) T 
$ n/c^/f L ODN7 T i U -irfr i %^ 'in^o 4i:ioi^T(il (V). 2 
(J) > 3 (D) i^-f n®4?i^^iJ®r)tic ^jM^-^/c $ n^i: i^ii 

glE^'j^N^IilEi L/Cc DfIilSO!t=^S$ n/cl3S4'im{cNfI^ 

7:?<|g^$n. (i8. 7bpT' ab ^ /Co 5 o T (i le^'ij ^DNAS 

IS^{^ffiLTlx?^iS®7; y Lrco ^^iz ltZM3mi^(D^^ I 

tzo m^^miz^^^mmo ^ n - sLy r izi^^ Itz-fy ^ ^ - Z:EiU^^ ^ a - 
> ^ ^ f E L /c c 
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wo 00/1 0383 PCT/JP99/045I8 

(.mmifus) TT2F Esmm(D^Ki^m&^ (mm. $imK) j -j o -r ^ y^o^ 9 - 
y y -f -f y y '< ^7 9 - (T^ t^m. 

-7 0 X jjtf^oSe^ m^K^ *<fiS^ $ n7^cTT2(^ /c (STT2F)fflgS^G4I8 

i=fteitei^T-7 - ^ > ^'■^ n/: t h 14§^fe{*i? it (^StSfFiJ 9 ) feckC/e^-p 
^ ^ •> >»ttaifc^T V - ^ > ti/c h r21f (ilS£f^iJ18) ^/c{i22§^fef* 

14l^i22ll^fei*^^A L r;-7 7 xttf* (fill, fill « ) itfei^5$^TT2( ^ {3 
TT2F)ES|[BBS^fflL^T. (fill -f /c : ^Jgj^iJ 19. fill ^ A : ^Jg^J36) 
/4 IIJ: o TfF);!t$ n/;^ y 7 v t7 X T . i(Cfi§S > |I|g;:>< t h 

C i ;:><Jtgf^$ n^o i-I^T (CTFt 11123- U 27(z 1^ ^§iJ|5g^^®B§f/F^(3,, 
i':^ T O <!: T- ^ -t) o 

miJPSe^^ : Kp: KpnU B: BamHK Bg2: Bglli. Rl: EcoRl . RV: EcoRV . N: Nou 
SI: SalU Sea: Seal s Sfi: Sfii . Sm: SrnaK X: Xhol . {V) :=p L, ^ K 9 9 - 

dK: l^x^mm^itL^myk. dX: Xholt7]irSI5{i^7^$^. 

(Sm/Sl): Sail ^SmaltJ]Sffgl3{5<i (Sl/RV); Sail ^rt^^EcoRV t7]iTg|3 

.^?JISt55^ : pBiueseripl SKIKO ^/'ctipOClS ^^a; KDNA 
<][> : LoxPiE^iJ 

1. G418itt4it^Ei^©ii5f3ij!zLoxPiE?iJ^ An/cpLoxP-STneo ^^X^ K<3Dff&' 

TT2FlBaBS®fctf*it{5^ ^ y V ^' T ^ h L/c^, G418Wt4itfci^^^±t -5 <^ 
(3G418in4mfc^ (^SSl?ij 1 ) ©PjJStzCre 'J > - X (Sauer^i. Proc. 
Nail. Acad. Sci. USA, 85, 5166-, 1988 ) ® ISIiSE^ilT^ -5 LoxPE^ij (Sauer 
'i. luie) ^-iHj L; fS] § (c An -5'£>|^A<^) ^ o pSTneoB7°7Xi KDNA (^Jgfi^j 1 . 
Kalotri, Cell Slruel. Fund., 12:575, 1987; Japanese Collection of Rese 
arch Biologicals (JCRB), Deposit Number: VE039) cfc 0 ^i]|5gS|^XholTG418ifiif 
\>^-h^-j MSTneo) ^ 0 L . T /j' □ - x y ;umm&-klij«z J: 0 DNASfrK-^ft^ 
L /cC0-^T4DNAd^ U y 7 - ^f (Takaratt^ DNA Blunting KlDc: J: «0 PjJra^^rt 



1 1 1 



wo 00/10383 PCT/JP99/04518 

fllL/c. LoxPge?il;:?<A o r- 7=5 X i KDNA pBS246 (Pkasraid pBS246, ioxP2 Cass 
elte Vector. U.S. Pateni 4959317) It. GIBCO BRL^i ci: IS A L „ ZiO^y 
X i K® EcoRISc C^'Spel t^lSrSfJIi-^Xhol U > r? -DNA^tf AT -5 C i J; TXh 
ollSltiE?iJ(z,^M Lrc bO^i^ffl L/C:. C 03j^pBS246©EcoRVt?]i^g(5{w -.±ie 
STneo DN.^ HtM" ^ If A L T ^ 5 7. i K pLoxP-STneo ^(#/; (1123) ,. 
2. C5TBL/6S55 5i.»£i^Cx/ (IgM^^^^Ii^) . gllJ/c-C/c (IgKM^mi^ 
feci; o'^'^^plil?) ^ B t^y / ADNA:? p - >(D^g| 

TT2(t f:liTT2F)lfflfiS(3:. CSTBL/Bv x i CBAv X0F1 -^'^xS^c^ 
-5 C . C5TBL/6V t77,fi*CDyyADNA^7o->^ffll^T^)^^*ite^ y 7 

^T-!; hfflK^^-^f^l^t^CidL/Cc, yyADNA^^y^ U - ( j . Clonte 
chfetaduil C5TBL/6N male 1 i ve r ^ v A :^'DNA 7' ^ ",) - ^ !_ , 7,-7 
'J -.1^ > ;;-£D/ca6i-c-7D - 7 i LTfj. JilTc^^^DNAlH^iJ (60 mer) ^ffll^/Ce 
MCy ^□-7- : 5"-ACC TTC ATC GTC CTC TTC CTC CTG AGC GTC TIC TAG AGO 
ACC AGC GTC AGC CTG TTC AAG-3' (i2?iJ#-^59) 
^m.'c -7u-y : 5'-TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (ie?ij#^60) 

AifrK-^pBluescript SKIKO -/ 7 x £ K (Stralagene^±) if 7' ^ p - ^ > ^' 
L f c (fiijCA' : (124 ; IIIIJ « -C/c : il25) . C-tx © DNAirK- ^ ffl 1.^ T > Ji( 
7 izTT2{^ ^-3:TT2F) ESIffl^ * ® -7 7 X IS ftiil^^M® /c ® 5^ - >:r- -y 

2 clUg) Lrc-7 7 y ADNAcDC// ^ p - Kt -511 

^ 2 ~m 4 X ^ 7 ni>DNAifr>t ( BamH I ~ Xho I ) ^ITf^^ 

L/-cLoxP-STneoiife^ iSilt^fc (1126) c STneo® l£ fS] (j , Stt^Sil* 
fEi^CD$i:¥:ofS]i |5] LfSii: > oTl^^,„ Mil C CD7°5 7. i K®iMotlg(?fw (Z. DT 
-A^ ir .y h A(Proc. Natl. Acad. Sci. USA. 87, 9918-9922, 1990. ^ 'J ^ > ;b 
S^^ct ♦9ltA)[i-:iT. DTiof.s.-l ©ApaK Sa 1 1 g|5fi ^ No 1 1 g(5 (5 (z L ^ (7) ^ 
IfAL/z. DTiHi:^(7)$i:i::^[S](3;, fiilmi^ ^^^li^^fS] i [5] L: ^ c ^a: ^ (TD 
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^Lfz^yxi KDNA(i. $-i|PSil^Sac 1 1 J: 0 ^ - ipJriTJir L TTT2F ES liflS 
-VCD h 5 >x-7 i ^ •> 2 >!zfiffl LfCo ff^Klii^<*TT2F ES^SS(D*;^^ liJAf*! 
1^ §{? 5> - ^' V ^ > ^' ^' ^ - c t§ [5] Jfi ;i ^ - ^ /c ^ n - > tti 1" 
fc i6 © ff^ K li^ A DNAt(- > 7- n .y h ffl © ^ p - 7' i L T > C © ±cfu 

i?St -5 X -r -y f-<BIi|S®DNASlT>t ($^500iiS>f4) C ® DNAlfr it 

TO^f4T-129v 7 X-y y ADNA^PCRifitii L T(#fCc 

-fe>x7'5'r^-:5' -CTG GGG TGA GCC GGA TGT TTT G-3' (i25ij#^6l) 

7 y T- -i^ y xy" y -( -7 - :5' -CCA ACC CAG CTC AGC CCA GTT C-3' (ie?ijl:^62) 

^ y-f - h DNA : EcoR 1 {t 1 29^ 7 X y y A DNA 1 g 

-y 7 r T-'^T •> ? 7 UT^ K ; -y ^ X . TaqDNAi"" U ^ ^ - -tr' (i . Taka 
ra?±l|J© tjO^rfgfflo 

: 94gC, 353M[£] - 94SC. 1^^ ; 55Jt C. 25^ ; 72gC, 2^ : SII! 

- 94JtC. 45f> ; 55itC. 1^ ; 72gC, 1^ ; 36(5] 

ifipi $ n/cDNAT^f^GenbankOr-'- 9^-X',z^^tisK). ^ilPSl^^HindillT 

— Mpf\^^^ti^ -t=i:mmLX. pBluescripi:^-7 X i K©EcoRV^SIrS^{3>^ 
^7- ^ D - > / L /Co COy^X- KDNA (S8) ^ Pg^ ?l BamH I i Xho 1 T t7] 
irLT. 7 - x¥ Jim%mm-i:-?Zmn ( -t^ 550ii S ) ^ft^L/:^^®^ 
T'D-yi L/Cc ^ -y -y >/^7 5 -Tff^Kli^ L/cTT2F ESaSS^yV 
ADNA^^ijPSgg^EcoRI i XholT-z^^l: L . 7 □ - X y yumMz*!* c'5^M'#-tf ^' 
>7o-y h^nU^'. ±iey P - 7T-.t^tt L /Co 

4. -7 7 xtA^^iifei^ gil /c SS^ffl^ ^ 

2 Tll!^ L /c V 7 xett^MH /c J mi^^ ^Lfmt ( C ) ^liDc^^^i.^^ / A DNA 
(DCmm^<-^tn^diim^ (Sacll-Bglll ) ^ l Tf^^ L/cloxP-STneoitfe 
i^OKpnIg(5fi^o.5^ L/C coil #l^;lr; (1127) o STneo © :i ;^ fS) (i . t;t{$ 
it{E+-©lE¥:^fS] i i i /i -o T i)o C^T'^Xi KDNA(iJi(T© ct 9 (Its 
^L/Co PUC18 :^7X- K©v;Ur ^' p-^ > /glJfiOE?!! (EcoR I -H ind 1 1 1 ) ^ 
DNA^t^^JiJcIC J; oTf^l^L/cie^iJ: 
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5' -AATTCCCGCGGGTCCACGGATCCCTCCAGGGTACCA -3' (ge?iJt^6 3) 
3- GGGCCCCCACCTGCCTAGGGAGCTCCCATGGTTCGA-5' (iB?iJ||^6 4) 

EcoRI Sacll Sali DamHl Xhol Kpnl Hindlii 
IZ^mLti. -(DZfyXi K®EcoRl . Saci I ^{u-^Jk ^ tCEcoRl --Sacl I 
DNA mi^ (1125) ^#aL/Co 'fXiz. X'^fzzt^xi K(7)BaniHi . Xhol§|5fi^3' 
- (HI Bg!l!~BglI! -Bglll -Xhol Um)^ (IEI25) ^^fAL/:o C O 7= ^ x i 
KcDXhoIfPfi. SallgBfil^llll*. DT^ i;Xho 1 ~Sa 1 1 DNAif^. KpnlgfM-^«L 
/cLoxP-STneo^^t;Xhol um^^^nKlK, DTitfei^ Oiii::^^ fS] is, llil/cit 

if Is L. nr->9A^D^^ K^^jiiUiC 0 miy L tz, mm Itzzfy X I KDNA 
(t. mm^WAonliZji <0 . -lpjitJ]iT L TTT2F ESaS^i-xO rT^>7.7^^-> = 
>{c(gfflLfCc JBKIi^(*TT2F ESIffli!3©4iX)N b5i;i*giiS155^;5<^ -y .y X ^ > 
^ _ A ffi|5]^I^;td<gC ^ ^ D - > ^^.tilf /•:*i)O Jf^K:fE^^{*y y A 
DNA-*f 1?=- > 7- □ y h ffl CD 7 D - 7' > L T . Hig J /c -C /c y y A DNA ( II]25# .BS ) 
®3' 3^©DNAiT>t (Xhol -EcoRI ; 1. 4kigS>!^ ) ^ - ^ 7 f- ^ >r 

^ ^ -Tff^mii^ L /CTT2F ES^lSS©y y A DNA^ SiJPggimEcoR 1 T/i L . 
7 - X y ;umm&1<t;jT-5}gi^-y-^ > 7'n •/ N^ff^il^. ±ie ^ d - 7-T'^t t±i 
L /Co 

^^^^7;u-> ij -X8. v->^-yx,- >^-. ^±^1. 1995) <7:):^^£{I^^^l^v 
:^ESJfflfit2TT2F^3^A L/Co TT2FlfflSa<^ h >j ^ > L . 2. SxlO^l/ml i ^i: 

cfc ^ JCHBSIC!^-® L T:6^ b5A gDNA^;]n;l. v->/N°;U^r- (^<i'7r^.yF\ 

ffitRfi-- y h }g^-!if-) ^ffli>Tx u ^ h □ -tt u- •> 3 >^iT^i: o rc, 960// 

FO§mT250VCDmE^4niiiiSOx U ^ 1^ n +° U - •> 3 > -t /l/^ffl l^TMi£TEf] 
L /Co - U h o •> 3 > L /;$Bfa^20nilOES^Jtefzi^.?g L . * ;t»^ L; *!> 

7 ^ - ^ - Jffl^S ^ ^ I. ^ /cl00mm$fl^l5$ffl y 7 x ^ y ^ •> ^, - u - ^ > ^' ) 
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2ti(«ctifi L /Co (Hlt^lC 10. 15// 8DNA^ffl(.>/c|||^ t n o /Cc 1 B (I 300 // g/ 
ml(DC4]8 (GENETICIN, •> ^-7 ) ^ ^ t'lSitil i 1 i ^ c T-9B (z tfe L /: :3 
□ - - it 1 76fi <^ c 7 v -f L . xti^n^n-K-f V - h T > 7 - jt. > h 
ic -5 ^ ^ ir. ^©4/5^0. 2inlcDf^#ffli$it!l ( ESi-StttliJ0"$DMSO< -> 

>) (c!i^?iL. -80°C!CTcf L rco ?^ 0 © l/5(i 12K -tf ^ x > - h ^ U 

-hfcfillLs 2BPBli§SLT. 10''~ 10" ficD^ifflSS;^^ y A DNA^Puregene 
DNA Isolation Kit (Centra Sysleintt) !z J: !9 p §^ L o C cDG418Ht^TT 
2FlfflSSy y ADNA^miJPgi#-^-EcoRi i Xhoi ( S il ;t ) r 7^ L . T^-D-xy;L- 
%.%\kmx9s%r^^^ y-y' u -J V^'nU\'^. ^5£<?iJ48-3{c;^ L re d - 7TiS[5] 
Mt^^i*^f^tfc L /Co r CDfg^l76^*4'3lf.7:)<|g[5]|I#.^{*-e^ > 9 .^^^ 
^#/c. ifil!TT2F^iEBSSa't§[5]*li^^(*!}13K ; 141 0 ^' > 7- d -y M?^;TO$S^ 
^ (1128) £flJ3U- XC.Tto iT^MTT2FmSST{j:EcoRU Xho 1 "/^ =i: ^ 2 
K (a. b) *<t^tfcenfCo fflfnl^fi#.;ltt:(Cfel^Tii. CtHicDOf-'n 
X)^cD/< > K;;?<?i^ L > Ifr;"; .'iTa5(c^< > K (c) 7i<ii n ^ c c x)<i^*J ^ ^ ^ 
II]*;131, ;i41^cfe-l^TaC0/< > K^<?^^L. |fr/c{;c®/<> K73< tti L T ^ o 
U * ,^ flJI ic (i DNA© i^^ ^ ^mLi^o t U h z ti ^ O ^ a - > litfU^miM isB 

J: 0 j2: ± (j's ICR* /c(5MCH(ICR) (B^i^b7?±) tlfll v x © 5^12 J; (9 l# 

^ b 7|±) ©^ gfcfril® 0 l^lOii© ^ > X ^ ■> 3 >E^l^ti L /Co 

it94<i©yiAE^|-^*i L /clS^> 22E©^ v ^ X7!?<I5I^ L /Co ^^^mWit. ^ 
&(cfei^T?iiE (ICR) i*©afe©4^izTT2F$ffi)!aSlfe©ft^fe i'^^) ^<m 

)!^ ^ n ^ 1' ^ f}uz iQ p\m ^ ti i> o m^L /c22Z5© n -^^Biz^n i^-^uzff±^ 

©95^©^^. t^A^-^v ESIffl)iS©S:jt©ISi6 bti^ (i{*(il8ET-fe o /cc -9^ 
i6f@f*(i^fe©80U:i±/}<if^fe© (ESJifiaic -S) ) ft||+ / 7 -7 -i? XT* 
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T I ^ ^ c i /■5< Si IS $ n rc , f# -o n rc ^ / ^ - 9 X (?:) 9 -5. ^ < <?5 {i (i 1^ ^ {c 115 1 > 

^H^t±/-?<;i]u.. ^ / y ^ 0 x(D r> ^ioo%(DM.mm^T^tm^ y 72ii«^^MCH(ic 

R) ii V 7 X i ^ L rc.^ ^ . ±t o 7.ltt^rBj\±^^Jf^ Lfz, ztii 

(Di^- -7 X (S;131S* c« 0 (^Jt5f7i]42#BB)^ 2E{3 lEOiiJ^cfigJg $ tire 

5nTL>§ (tixRtI— T ^ ji- i 7 ;b •> 'J - X8. - > ^ - > 
^±?±, 1995) . CnicSog. «^ (iTT2Fta(?MiS|g[5]|§gi^f:^j;131, :i41vc 
ol^Tfc5tlli7 b;bo®^^5t<IXf#©;^. BT<Dmm^n fio tt. mi, ;141(^ 
|*(zoL^Ts^G418;lgti^®rcJ635min-> ^ - b^lOtjc ( 1 ® (z i> T {3 

^S^B^«v^ 1^ ■> > i^aS^ LTi^/il^G418ftMfti§«lEfla (7^7x-y 
7 T 'J ^ > ;U?± J; '0 ilA) ^-f^fflLf:, ll5ef?iJ9#M) iz tz ^ '^lOOm 
(omm^mmi. O, 0.5, l, 2. 3, 5, 8. 10. 15, 20 mg/rai cdG418 (CENETICI 

v^-^) ^^n^--n^eESi^itfi4^T10BrBliSs Lr-:, ^<D|g^3mg/inl®;lg 
^ T-'.tm ^ ii-^l zj u--t)<U^ nrc7i<. 5mg/inlTis = c ^ - ff^ ^ (i ^i) ^ n 
^^rc. ^ ©1*^;^ ^ i i-^/jNi^5Eiljg^5iiig/nil<h L. 4. 5. 6, 7, 8nig/ini 
<^^mK-^-^'^K^MZm\m%(^mW.^n -.iz, ill31. =141 ^ ti eti «z l^ T 100m 

- - HtlOlj[{cUj[^/i Ol^lC^fiW^fflSS^tifi L. ±iE©§^Jt©G418^ 
^t.^ESi§ttil imm. &-lig-> r - b2tj!:o o) !Z J; iDi^S Lrco J§Slf1i!^12B 
?Slz7mg, 8rag/ml© •> ^ - ^{;feH^TBJ ^>;6^4' zi u - - (n31 : 121*. ;141 : 10 

(^i;iigC418Wtel*y y ADNA^IiJpgif^EcoRIc!: Xhol T/^jllL. T 
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p - T (i T U ilOT^m^ ntzm^\kiii Lrco r <^ .fg ^ ; 1 31t* * * 1 1)^. (^1 
31-3) i]<WimT \y Jimmmv ;h i> t i mm^mtzc ;131S3rt(?56-t*icooTO 
■^^■y-a-y h f^? tif <7D m (12128) iCTjxto St^3!JTT2Ffffl§ST (iEcoRU Xhol 
<nitiz ^ •0 2:^<D¥f^m^< y V (as b) tb $ n o it flJl 7 U ;U tg [5] $fl ^ ^ 
it (;i31, ;141) izfeuT!;. ±^©^< > Ka7&<7^^ L . Jir/c ^< > Kc;;><ilo 

31-3) <D 9 a - > IZ^K^Z Z(D/< y y< 9 - >i^<mm$ tlfzo tU^-^ZCO^a 

©G418in±^ - :^ -jte^ ^J-IiT^^IIIKc J; 0 L re, G418K14 v - ^ -iKs 
i^cDM(P.'lic}f A L /cloxPIS^iJ (||JS^iJ48-l) OPDlTgf?{w#mB<]II5^^^gCtCr 
e > f> -^z•it^£^ ^ tt^^^JjA; ^ ^ _pBSl85 (BRL) ^ (fiif^«-> 
Tv^ ^ •> ij -X8, V - > ^ -yx ^ > ^±i±, 1995. Ra'S'^^.^^v-is 
^I^H^SiJfflj. fe]SW5t® S5@S^T. P255-. 1995. ^±^±) ® =131 
-3.t*'--a A L fco 5131-318 h ') riy yniim L . 2. 5xl0'l/ml i ti i ^ ^ 
HBSJZ i^?S L T*^ 30 g® pBS185DNA^ Ja;l . v->-'°;b^- (^^'-f^f^-y r\ 
ffi!^ E5 - - -y -if T ) ^ ffi I ^ T X U h n U - ■> 5 > ^ a 4- o o 960 

FcDgfl:T-250V®ME^4inmg® X u ^ h q U - •> 3 > -fe ;u ( 165-2088> 
t "7 y K ) ^ ffl ^ ^ T EP Jo L rc 0 x U ^ h □ b - ■> 3 > L /c ^ffl flS ^ 5m I ® ES*$ lti2 
(Cfg-^g «^;i^L:i67^- f-^m^ t /c60DimlI?Si$Sffl ^ 7 X 5^ 7 ^ •> f 

- U (11 - > ^•■) mcf^li L fco 2B (gfclfflSS^ h ij y ■> >^ll L . 7 ^ - 
i/"-TEfl^^ ^ (^/: 100[nin-> - - U3fe(c ^ n-F'n •> - L/ Itj^^ i9 100. 200. . 

3ooiiBsai 8 ct ^ L >/°yu-9--cDiss i&^m^-y 

- it 96<i ^ t° y ^7 7 y L . h iJ y' •> > .5a 11 L '# 2o 5} . 7 ^ - ^' - $i Sa 
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^ ^ 487v b - b T^if^' ^ V- y o - h i^Lil © ^ ^ n' o 48;v ^ u - h 2 IS ic 
t- n -c-" tl fi M L /■": o f.t#(3;300// /ral(DG418 (GENETlCiN. v 7 "7 ) ^^i.-f$Jtt 
c-3BPe1i$SL, xO)^nmTQi\m^^'^i\^Lfz, ^ ^6 ^ n - > *<G4 18 
??i£TT-^^ L r:o C fl b <7)G418/S^Sttl*^35inm-> + -UT=!>7/b-x>h(c 
^ ^ -citM$ if. r (D4/5^0. 5iii!CDf^?f ffli^iS ( ESi^tih i lOXDMSOO / v > 

) izBMl. -80°CiCT;:^$${^i? L re o O l/5li 12:^: -tr' ^ 5^ > = - h :/ u 
-hiCfiML; ZBfBliSSLT. 10''-10'fi®,^fflia;iMi^"y ADNA^Puregene 

DNA isolation Kit (Gentra Syslemy:) iz J: iQ L fz c C ti ^ © G4 18.€§fe 
TT2FJBgS^5^y y ADNA^SiJpgPSEcoR] (i/ixt) Ti'i^tL, T d - ^ 
m-^7l<IiT-5^gim^^' > 7- o 7 h^fT'^At^s G418»l^«e^ ^^t^pSTneoBE&3^3. 
2kb XhoIirK- CJn-yA) TG418»t14ite^cD|^i^6il5 L /Co H 
31-3iC:fe l^T|g^ i n * . - 7'A > ^ 7" U Xt > K/-i<. rl^^i^tTTv 

icfcl^T^i^ < t^tben^iTli^-. rco cn^©,fg^J;0. IXf#$;^rcG418Sgt4^* 
(cfc v^TSf ^wcG418ilrt4^ - 77 -mBl^f}<m^ e nx -5 c i ;o<5tlS $ nrco e 
^ i-±ie t p]ti^<i:^yS TpBS185DNA^EcoRr/^fl: L :tz a - r B ^ m X ^' > 
M^^n o /cIS^. C n 'iG418;S§:t4l*i;: 7" d - 7' B i -f y" U ^"-f Xt-SI^M 
^< > Kdl^tii $ tifiT)^ ^ fz Z t f}^ ^ s Cre b =! > fx - -tr"^ #UpBS185liS 
s:i4^*^fe^t;jf A $ riT /a i> i b 71 -i) o tUio-^. c ti © g 14 1^ (i 
^J£(?'J48-4ii/T L ^ y ^ T 0 h ^ ^7 9 - (G418iitt4iifs^©(SiP|iz lo 

xPiE5i]*<#<i^ ^ ) ;i J: §ff^Kli^^<T-5 C i^<T g i)c. C OG418.^Ste^7^n3l 
-3-5J:ionimm^Ocol5^Hz'i^'^-^ ^ / y ^ O x^i'^mLfZo ^(O'^^s ^feffl 
4- y ^ lOOX® X ^, n /c o 

(mmm52j nmc^titz. i^iist^o-tjti^sm^^tit 5 ^ ^ xEs^agst* (tt2f 

C418SSti) (I (|I5H?|J9) Lfcji l-C418itt±3lie^(Z J; i3 -7-4- 
-r^o (# btl^G418Wt4«(:fc(,^TPCR(|?-f/?3| (^Si(?iJ9) (C J: «5 t htfl;{*fif| 

iie^^^t;'t M4#^fet* (Kit) (Dfsi#7:)-^6ii?.$ n-5„ 
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ES^fflSSI* (G418»i^^) :^ (mS£(?iJ18. 35) Ttt; L 0 ^ - a -7 ^ -> > Wtt 

r 22§^fe(* (l/Lf^llll Aiifei^^to) ^ i ^ n -t ;U (c '0 2? A 

i5S(?U8. 35) ic J: t M4#-^fef* (©t)^) & C>'2t ^ fe<*ir It I) Wi22# ^ 
fe {* ( ir )t ) (O i^.^^t)< m IS e n o 

(^i?ffiffiJ55) t h!;i{*Sil:tei^^tC14#^fel* (iT^^) ^{*J#-r^^-^t4t5t 

Sg^'llO) T-^ L/c;^S!::J: ^9 n 9 = C C Tt^btl^^y 5 v xiC5ol^T{S. ES 
(ijf A^&(*±c^ t r O CD T S. -5 O T . ESIiSS.t**?f^3^iSS<^^ < 

(^i5£(?y56) t hl4t^2#^ 14lF-i-22if^fef^ (i^K") ^ t ^ 1^ ^Et^Sil* 

inmm5i) n t h i4# + 2#. i4# -^22§^fef* (iT)t ) 

I?|J19. 36) ^X frsLfzl5mr^^'0\i 0 . c c T <# ^ ni, 4- y 7 v :^ c l^ T (i . 
ESlffillSI^S^^TDB^ffli^iT- t h tAl*ftiIScC>$5iI /c S> €. (-^(iliil A (^M(?J14> 
23, 32) L/c:^-ftlCcJ; 0 t^th $ n^o ^ , (%1kmio) i |5]li !C1 (7) ES$B1 
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i^o&mSl) t hl4#-f2§. 14#-22§^fett: (Wff^) ^ S T 6 1*1 S f* 
II 01 :X fi v -7 X ESli 5^ + y ^ -7 -t? z *N ^> ® t h K g ^ 7' u K - -7 
(^JS^JIS. 25. 34) tmiz (^JSf?'J56) T ^ ti ^ y ^ ^ x (c i 9^) 

it (nmmii. is. 2k 24. 25. 33. 34. 37. 38) tc^ l /c;^ ■&-<:■ n 4- t h 

-^■k^^itL. (fflz^m-v '-^'^ ^ ^ 7 ;i/ •> u - X8. - > - y ^ ^ > 
^±?±. 1995) ^i5riizijt\.^mmm49tmmiz±tiimmmm (G4i8Egtt) 

2?ALrcc. tUio-^. mm^MSlzmmL. 2.5 x 10' ce i is/mlO.^^i-^ ^ L rc 
ik. DNA 5 ^ g ^0. 5 m\cDm^ll^'BMMi^1]U^s ^^br^arHb-yg >-t;Kc96 
Oxz F . 250 V comE^EPSD L rcc T-gB^ic^ L/c □ n ^ - ^ h° y 7 7 7 
L> ^J6ffiJ49{C7j^ L /c;^y±TitlS^#. y y ADNA^I5J(# L /c, C418Wtt^*y'y 
ADNA^$iJ|iSi|^EcoRl (mSit) T^^-ftL. T ^7- D - x ^ ;H| M &Tcifj ^ gl'^ 
^^'>7"D-y b m^fr^n^l^^. ^5S(?iJ48-4(C/7^ L /-c ^ o - 7-T|g[5]|I#^^i^;^t# 
ttlLrco ^;5^^lll29i::5FT3 llt^'t:- « o In + * }^ ^ (*TT2FlffliaT (S Ec 

oRl mitizJ^iQ I*i75^<>K(a) ;i<t^tb$n/Co ffi |5]M ^ ^ ^ (c l^ T ti . C 

> K(cJjD^Ti/?/cicTS15(C/< > K(b) ;:?<lin^ c i $ 
n^i^m2 . 5 i-fe■l^T(b) <^^<> K*<|±iil LTl^^o d*. Millie (iDNA 

1 2 0 



wo 00/10383 PCT/JP99/04518 

l^;tf*^(#/c, c-tL >iO o - > ii. 3i'«c75i^S^f4(ifei^T, ig Si^ fig? lilt?) 
it ^ f^t# L T I ^ o C i "5 e n ^ 0 

lH]|«''i:^STfi;iil^G418iSm^^?5Jl# L r:o G418igg9~14 mg/mlO 5 - 7 B fa^ 
*§#^f7o/cf^. C418-^®^4 rag/ml ;cT(7i$#L> i^S 1 0- 13 B It 

^ii'l-ofzc ;^-riJ^G418»t4t*y y ADNA^$iJ[igi^^EcoRI > Not! (SSit) T 
/^{tL. T ti' a - J[^m.mjmr':n^mWi^-*r' y 7 o y b^riUi^. mSS^'J48-4 
C L rc y n - T jS^ (gij 7 b ® 5 ti f: |^ ^ tii L o -r > y' o -y h ^?tlT 
©S^^S32!C7p:-t.. 2 fiK^-^T(511320 (a) ® > K7&<?i^ L . ^<>K(b) 

£D^ir ^ c ch n D*. mm^Gusm^^m .3.8 ^cfcl^T^<> 

^<^m^n7z ^n^tiiiiiL L il7 U yufig^t)^ 3 btl/: 

f^'^gWttf*^^?^/? L^ ^n^-n59^**36.t*, 43^*°= 2. f)^, 49T*c^ 1 

ilit © R © 7 u ;u ^ n 7 D - > L /c o ztL^cD9a->it^ 

IIJ£l?i|59TlXf#$ n/if/Lf*IIIIiSjffii|7 U (;^^igG418ffit14l*) OG418 

ittev- V7 -^ei^^^Mf?iJ52T-7F L /c^litc J: 0 l^^i L rco G418imv - ^ - 
iifci^cDiSjfliKcif A L loxPi£?i] d^Sgg-'HS-l) Pel T- g{5 (i it m M ;l 12 C 
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tCieb 13 > 'c-r -^-^SB^^^tsmM^^ 9 -PBS185 (BRL) ^^J£^J520:o 

■t- - U T u > 7 ;U - X > /a ^ ^ T- tf M $ -if . X « 4/5^ 0. 5ni ! <D # ffl is ttij 
(ESi^JtliMOXDMSOc:^ ^■■->) (i.sg:?SL. -80"C T iilS S L o 
(S127\-fe-7 ^ > 3 - h -7 b - h (Ztil L. 2BPBligg LT. 10"- 10' (i cD|ffllt3 
7!)- ^ y y ADNA^Puregene DNA Isolation Kit (Genua Syslema) (Cj;(9ll^ 
L/Co C tl ^cDG4l8SSt^TT2Fffl§!2yy ADNA^|ij|?ggt^EcoRi Tyi 

^ ^ a t-pSTneoBS5R3. 2l<bXhol®i)^^ - 7"i L , G418it'teitfc?-® |^^^ 
5S I.S L re o 



(1) Hffit±5i.»SiIs /c ^I^JiESlBBtJt*^© c h 14#^^fef*ir>t (Ct^filiil 

(mSSfiJTS) T?# 'in/c[*]Se®i^{$fiSISo'^ /c II©(^^^^i^mT I) -7 ;^ES 
Iffi^-f* (TT2F^5^. G418. c - - □ -7 ^ •> > ^^ft ) HKDSiic ( ^i5lfiJ68- (2) ) 

i9??A L/Cc i ^ n ^ ybli^^- o'^-G4l8ij14^*®Si/^ (^M^iJ2) i |5] 
tilifTorco n/cC418im^*® 9 -^Stttc o i^T IgMs 0148543^ 5 v - 
^ffll^/;PCR|2^if (^M^ij68) ^ff^rc^m. 7^* ^8t* ic 50 i ^ T i^#;:)<T^ til $ 
nfco ct -^TCn^®t5tf*SiI, « iIXfiESIffiJS«(i. c h 14#^fe|*ifK-SC20 

mSS^i]61- (1) TKf#$ -tlf; c h 14#^fe{*if^>t C!a($fi|gitfc^ 
5-<":7X{^^(S (^JgfijlO) ^T'TF L/c:^?±(c J: (9 fi o It 1 88l@ AK ^ 

(ICR) S^(7)efe<7)*!ZTT2|fflflaS5^c7)if^fe (il??) «<lS^^) .^,n^;i>i-7 T^-^ 
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^5tt^iJ6l- (2) Tf'PS^ L /c^ y 7 V X (HKD31-8S^) 12aii^ 

(#1) ^ /c !i^(t7iii^ ( = 2-4) ;cr^ifliL. mm4^<D t btfit^m^^ 

SSPJ14) c^>^£l^EL!SA^^-c■^fi L r-o PhSr-^m I fzVi t h feg n y U > .a §^ 
iJtii (->/v. 16385) s oolWiJJic !>feig^ D7 'j > 7 iltnlf* O ;''^. 13 
382) 5>^Ui5{5tt hfeg^"p7''J >alItA;(* (Pharmingen^ 08091D) ^96;\-7 

D 7' U >xiiICT:{* (The Binding Site Liinited> MP008) ^ 6 ii^ Ji^ t ^ y y' 
-■H'mi&tfit h^i5/D7-U > rUtTtlt ( v^' -. A0170) ^Jn^T^ > 4^ ^ 

- i- L rco ^ €) iWi f- >iilS{A; b h ^jg ^J'" p 7' U > a ili^ (Pharmingen. 
08092D) ^ ^ T ^ > + i K - h L m . ^ b - h ^ -^Tf L . 7 f" v > - ;U :r 

- -> r-Tr"II^f* (Vector. ABC4- 7 h PK4000) ^m^X ^ y^^< - b L/Co 
Kjl^^^^ i? --t?'SKi LTTMBZ (fiS:^- ^ y h . ML-1120T) (DmijUlz^ ^ 
mmm\±'^mnm(DiR±!^rWmL s m^^tlfz urn. ril> aiI^J#oil)tK 
Snco t h ^ ^ y □ 7' ij > (CAPPEL. 6001-1590) . lgG(->^"-7, 14506 

) . IgA O^-v. 12636) ^-7 7 xifn/f ^/^J]D L /cPBSTlSPgS^Ci^lR L 

=t 7 g . ii "ffi CD V 7 ;^ Din /i 4^ O fa ^ i !S (J' |5] u a; ;kc u , ^ y -7 

flo e-iC (||S£(?')29) tC fj$ t h 7- 'J > 7 i^-it7- 7 X^t^. 
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< L . ^ II -i 7 X X -f y f- ic J: o T^-^T® 7 §l1i- 7' ^' ^ 

X J: 0^" a II ^ II g- o C c Z)< $ n fc c 
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^20 ^ / ^ O x^(D t h Viitmm (EllSA) 
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( mg/ 






1 gM 


1 gu 


1 gA 


= 1 


90 


270 


1250 


0. 46 


# 2 


99 


370 


820 


0. 23 


# 3 


99 


550 


1460 


0. 32 


# 4 


95 


340 


2300 


0.06 



7' U K - V CD 15 f# 

H-ffifi^jei- (3) T m -/f CD t h tJi* r flii^TlJ^'i^ ^ ^ -? ^ xt3 (HKD31- 

Sizmmitzt MflirtT ;l/7- i > (HSA. ■>i?'v'. A3782) i 7 ^ ^< > h (MP 
LtTDM Emulsion, RIBI Immunochem Reseach Inc.) i ^ zl^ L T 0. 2,5nig/ml ©HS 

m-m^m^ lo. 2ini^23irBi:fo ^ tiziEiBifi^ l . $ ^ ?c2iirBim icpbs 

iC/§^?Lrit MtQ ?f 7 71. 7- ; >^^mL. Umifzo ini?i4^CD5iHSA h hiJtft^ii 

(^mmii) (c^iiEOELlSAgTt^tii L fCo HSA^ - ^ > ^' L > K ;b ^ 
•> 9' -■^'^mtfitKt h IgutUt^ (The Binding Site. MP008) > Vi t h Ig r m 
it A1070) . tJi c hlgatJif* (Kirkegaard & Perry Labolatories In 

c. 14-10-01) ^ffl l^T^^ttl L/Co ^m^ll33(c.Ttc 7' 'J K-v©{^^?S 
<l?m^ n - >t5i{*^|^^{'PAP1. »|ji^?±-tr^i>-f^ 7^ ^. 1991 > 
n/c;^-/i{c?^ = iD- vlfflSSi LT(i> SP-2/0-Agl4 (:;^B*I^'M) ^ 

4) iz'^^l^PEG^;ra3SS4^ L. ^^^f^'J K - v ^{'p^ l /co (HlB^^tzrsifli L. 

(^iEf?"i29) la/s^^cD t h ig 7 ^ 7' 7 x (d^s^ it o o +y 

7 V 7 X OfTDitoit (i r 1 75<920mg/l . 7 2 75-<520nig/ 1 , 7 3*<llmg/i. 74 
;:)<140mg/l L /Co 
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m^iko)mm^. i> m^iti^^< 10075 m /m\ t u j,^ ^ hcf (xr . 7-^^^ 

•>) ^5%mmL. m (iKB^mm. No. 16-808-49) « -5 iWllmg/mlcDG^lB^;^ 
i]Q L rzi^i^ ( H 7t |i£ ^ . X A • ^7 D - > D - > / / -f' - - A CM- B ) 7^ L ^ 
SwelUclOOw If o96;v^U- h^tS Li^SL/Co iS«8B @ !ZiSg±?f ^ti^ 
(^iSf?'Jl4) fciiEl^ELISASiC J; -3 T h h ^ 7" 'J K - -7 ® x 

'i >^'^fT-o rco CBB^iili?^{i/gM L5/i g/flil<t L /c HSA/g?^ ^ =? - x ^ > 
/L. -<>U^ + ->y--e-.|ilgiah h^g^ny.j >ril5i(* (v^'v. A0170) 
^fflt^TTMBZ ({£^<-^7 7^ ML-1120T) iz J: iQ ^[t L 7z o mi±y^m(D^^3 

i4J: 0 29<i®r4t4 ^x/U^ff/Co ^ /cHSA/§?«^ □ -X ^ > r L . ;b ;f ^ ■> 
^^'--tr'^iliJjT; b h ^^^ya y ') > um^.i^ (Tago. ;2392) ^ffll.^Tt rx/H^ 
^ ^ tuns kin. X ^U-x>^'Lrcc ^>^^C7X#30Dii^.5!i]lJfflS^;^=^ 

c^/c96;\7°^- h i5^x<D^TGU8MiR^n fzzfv- hm(Di%m±m'^x^ 

- 1^ «c.f^ L e b iC4B Wigg L . t^m±m^<Dtn.i:^CDT ^ y 9 ^ y ^ELISAii J; 

'O'/^mi fz, HSA-/t-/^^ 3 ^ y^'i^ y ') y t X7 7 9 --iz-mmitzVi 

t hlgcmt* (Zyined labolatories. Inc. . 05-3322) . h \gQ2tn.t^ (Zyme 
d iabolatories, Inc. . 05-3522) . fit h MgGStai* (Zymed 1 abo 1 a tor 1 es. I nc. 
. 05-3622) . m.t blgGi^W (Zymed labo 1 a Lor i es. I nc. ^ 05-3822) ^fflt^ 
T (mmmU) (^l^ l^ElISA^ftl^^iJ^ L/^o mi±^ n-y^tt b [gClA<2u Ig 
G2;i<lK lgG3;i<2. 1 gG475< 13 o - > ^ ^ /c , ^ ^ y ^ 0 7. = ^(DM-^ t^mm^El 
hmWizm^l ^ mm^(D ^ ^ a - y I ^ t igCIg^^^ a - 

mtzo 

C©$±^J:(9 t hfit(*«fc^ (S0J) ^^^'14#^fei2^g|55tlifn-^{SI#f -5 1*1 
^it:*tai*gil. Illi^Ji^ xES|ffigSfi5^4- y ^ V ^ x(z h h CO 5' >/v° ^ (HSA 
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- -7 (D ^m^<°] t'ir ^b i c t t<irs c ntc c 

(IISSf^iJ62) t h 14#5J:fe(*iT)=i- (Ct{?S§I:a£i^^ at-) ^ t# f 1*1 i£ tJt 

{*SfTK- (ta(*militfc^ ^at.O I) -7 zESIffl8S^5^HKD31-8ic (USS^iJ 

18) X'TTs I tzMK) (c h° a - □ V •> >i't1i jffe^ - + > ti/c h h 

i^c^nfz\z ^ -y > . G418~mKte-tt 13^^(1 o o^TPCR^9?^iT (HSfei^iJlS) 

-o :^Co (^ffi L -f -7 - !il4II^Ei*iiK-{::o ii IgMfc J: G'="D14S543 

(^SS^'jeS) . 2§^E<*SJTM-Co^.^TiiV/cl»c!;C>"FABPl^D2^^ 
JSfijl2) T-^-So ^O^^. 8^i:i:oi^T4M^T(D^-77-®^:a;i)<5ilS$n 
/Co T-® 9 "S-KHlS^icoL^Td c h □ - --^^ l^TFlSH)5?t/T^^ 

o/c (HJgfijg. 12) = ^(D?s^^[134tC/T:-ro KH13!Cfcl^T(ly n -riC/N-r 
^''^ X-t^5±35:Lrc-^fe{*/jNSfi)t*<2:$:||^^nrco cn^iw^S^iO. KH 
13(il4ll^fei$KTK-feJ:y'2ll^&{*iiK-^|5]B#{z{^|^1-^ Z i;i^'^$nfCo 

A 

^!£fij6i- (1) rm^ntz. p^^i^tAi^nmRif K mx^mt^-o t M4#^fe 

l*llT)t (3At$miIit{E^ ^ ^t-) ^f*f#t I) vt7 xESIffl§S.t*HKD31-8iC (mffif'J 
35) T-tt; L/iiii^ (C h°i- -> > if t^iifc^ I:- v - 4 > /$n/c h h22#^ 

tl/c t° a - n -7 'f ■> G418~ffii^t^l*12^*^col^TPCRfi?W (HJSi^iJSB) ^ n 

o/co mmifzz^y ^ -7- !il4#^fe^*lrTK•i-ol^r IS igMfc ct 0^014554302 

fi. 22#^fe{*ffiTK-{Col^r dig A . D22S315. 0225275^ D22S278> D22S272. 
D22S274C736fi (IISSf?'l2) T ^) i) c r©J§ms lOtJ^d fcH^-C8^i^T(7:) v - 
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- Oj n^f]<mm $ tifz, ^^i02iT(D^ ■?'LH13tT(C5oi^T !3 8fi* igM. DHS543. 
igi. D22S275. [}22S214(Db\i(D - 71 - (D ^ f}<mm ^ titz o^T . Z © -t* (i if 
ftetl/: t h 22#^&{*^ i 'itii.o ? 'iicLK13!couT(J t h 22§^ 

^ fT o rc o t O IS ^ . n t-" n CD y □ - 7' ic /^ ^' 7 U 9" -r X f -5 34 3Z L fc ^ {* 
»f n tI)-^' ig ^ e n rc o s'J'i:^ c. c 0.t^(il4#^£{*iffn-5b- J; L'='22§^&f*i(fK-^[5] 

immmQi) t h2§ (ta{*$?ii/c) . i4# (i^f^sij) . 22^ itK^xm) m 

IB St] ® IX <# 

snob h ^fel*^(5]B#ic-Sj%^^ xES^ffi3S^i#l>rc*(3. t h 2§ § 
»-W3 22§^fe{$^ 7-^ X h -tf V >St4 ( izumi Exp. Cell. Res.. 197. 22 
9, 1991) . ^^'n ^ 'f ■> >it& (Wind-i, Cell, 82, 321-, 1995) ^CDv- 
77 -iie^®if AJc J: 0 > /^-t.o CtLii (^jS^ijl6> 26) lzfy:lrzy5-& 

(^=i:0fT7c. (^5£fij62) T-(#bnfc. \H^^±^iimmRbHimxmr-^^ ^-^-D 

t hl4#^&ft: (ir>t) SO<2#^&{*gf55tilTK-^^*lf t v 7 ZES^^iStliK (TT 
2FS*. G418a&. h° ^ - o ^ ^ V >Kt^k) !i imimm9) T tt^ L fz 15 -/i t \^ m 
izy y :k h 7- 'f y > if t4 ^ o o / w □ -7 •> > H i| T 7 - 4- > ^7"" $ n b 

- i^'-^B^lt^ti^'ncDM^K^-t! -izMLfzi^(D^i^mt ^0 ^ W ^" d t ^ •> 

^ ^ y ^ -^ry x^^J: <9 f#:^c?J]fti^S^^i^ligS (Johnson^. Nucleic Acids 
Research, vol. 23. No. 7. 1273-. 1995) ^{^ffit-S, i^^ti^GAlS. t° ^ - 
n -7 ^ -> > , /N -f /D -7 ^ •> > 5 7 ^ X h -r > ) Haiiirt14l5^(3:±se 

siirot h^fe<$ (Sftit) ^i^^i^ LT\.^ i> z tf)<?cm\hm (mmmQ. i8> 3 

^)i9^>ot M4#^fe{* (irfr) SC>22#^fei$ (KK") ^ (^|# ^ v O X ESflB 
iia^* (TT2Ffi^. C418»fe. e a - □ -7 -f •> >iiiitt4) ^cD^v -f / d •> > iJ? -i, 
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V > !i 7" =? Z h < V > a=[ till e T- -7 
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- ^ > r $ n h h 2S ^ E f* ir )t- O a# A 



7 7 7. flF ^ 

(^SS^'I6K 62s 63. 64) TlSff^n^t h tJii^itei^^^ t^^^fef* (irit) 
^^l#t ^F*3S1ital*fif:i. li^^iS&^^Ji V ^ .7ES^fflSS^**^ iiO^ y 7 v -7 7 
55c 13: (HJf ^iJlO) L J: 0 ^T 9 o C C T |# n § 4- > 7 ^ ^ X 

(i*A^&f*±© t r fi*® io©®^TS) -50Ts ESffll^S^OBIffllS©^ < (i 
t h }}i;*fi§ISL>=SiI /t ^^^T o ( Lonberg^i. Nature, 368. 856-, 1994) . 
e-iJis (^iS{?iJ37s 38) L i9 fiils gtl 7i<ifc {c h h S * T * -5 

CI) t M4^^fef*ifjt (iJt^mlimfei^^^LO &0^t r2^^fe{*BI?K- 

xESfffi^/-;)- ';)©4- y ^ ^ 7 xf^^ 

2#^fei*i?it (^il /ciife^^^to ^lH]B#(cf^j^t -&i^i£&lJT;{*Siis /cil 
jfls^^Jiv xESIfflSS.ttKH13^ ^0+ y 7 -7 (HJffi^iJlO) SIT-ztL 
J: i9 fT o rco It lT6<i ® ,4 ^1^*1 L > 20E® v ^ X7i<IS^ 

L/Co ^/7(i{*(is ^fe!w3oi^T?iiE (ICR) S*® efe®cfi{CTT2?.ffl8aEb 
^coir^fe (il^) iS ^ n i> 9 ^^ (c cfc 0 it^ij S 5 n I) o gi^ L /c 20ECD 9 
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m^i^ ^ itt ^ n^ti ^ L Ti^ ^ c i ^<mm^tifzo 

22#^&i*lifrJt mm A m&^^ttS) ^ 15] iz (^ff 1 1> 1*1 S t4ta i^^Sil > 

9 7;ESf.EB§S^*LH13;&^ -icD^- y 7 V 7 xf^^iS (^SI(?iJlO) ^T^L 
J; f9 a o /:o It 1 14(1 © 7i AE ^ 1^ 11 L /cle ^ . 22E© v .17 x 
Lr-o ^fe(cfeOT1i£@i (ICR) S * ® B * TT2lffl^ ffl 

^Oif^o (ii^) IS i6 n -5 -9 75^ (c J: !9 S i ri ^ o Ig*ELfc22E®9 

9 xES-^fflgS1*(3^ / ^ff^^tl^f^^f LTo^. T /j: ^ ^ -7 o X fi ® IE 
(3) t h 2#^fel*grs5^i'TK-&L'^' t M4#^fef:?S5^iTfr^|5]B^(if^J#tcI*i 

mmmQ5- (d Tf^i^ L/;^y v x ckhiss*) "^^^400 i (crsun 

L. Ifll/i4^®h hmf^zig^ (lli5S^'Jl4) (c^te i^ELlSAST't^li L . PBSTtf 

L /ctn: c h ^" D 7' U > /c §Ita{$: ( K i rkegaard & Perry Labolalor ies Inc. ^ 
01-10-10) ^ l-^ {^ta t h ^SP'o y 'J > /c mtKi^ (Vector^ Ai-3060) ^ =3 - 
f-^ >/L. (v^'^. M5905) ^ JQ^ fcPBST?p|R L r;iIn?iSS*'4^ 

mA.. '^X^^r-^Jl^ A- y -^'W,^Vit hfeS^'oyu >/^§ItJii* (The Bindin 
g Site Limited. MP008) ^> ^ i ^ ;l 4- > - ^'.^IStJt t h feg q 7 ij > 
r i^taf* ( •> A0170) ^nu^X -i y ^ - h Ltz^ -<Jl.yt^ ■> ^'--tfg 

K t L TTMBZ i&l^K- ^ 7 'f K ML-1120T) (Dr^.miz ^ 0 if ^/Ste ^450nin^D 

1 3 0 



wo 00/10383 PCT/JP99/04518 

IgM (Callage 13000) ^ IgC i y . 14506) ^- v r:? x ifQ-^S ^ -^.^D L /c PBS 
^21 +y 7 V ^ Xt^iO t h tJtl^iigCELISA) 

ES^o-> ^y^v^x IgM. /c (mg/l) IgG. /c (mg/1) 

-KH13 CKH13-i 95 0.1 0.07 

KHI3 CKH13-2 85 0.9 0.13 



(4) t h HH^fel^SB^i^ifritRa' t h22#^fe{*g15^irK-^-fSJ#t^P^iittt5i 

^SS(?y65- (2) T-{^S!^ L + ^ 7-7 X (LH13S*) b 75^ ^1^49 B i (c 
r;glfllL^ Ifil?f4"©t ^{5t<*ilJg^ (HSgfiJH) {iSfe i.>ELISAS-e^^ttS L /Co PBS 
T^IR L/cta t h ^g/n 7- U > A iltJi^l^ (Kirkegaard k Ferry Labo la lories 
Inc. , 01-10-11) ^ uiil^L t h ft^O'ny U > A iltJt^* (Vector. Al-3070) 
y.7'L. '^'IT.M (y^'^. M5905) ^ ^ PBST ^1/^ L /cm /i 
l^if4^Un^. ilJ^UT '^yb^ + •> /--ti'^tSEi^ t h y U > X/ §It^;{* (The 

Binding Site Limited. MP008) o ^ l Mi ^ ^L- ^ + •> rJ'' - -tr' IS i?i t hfejg/n 
7- 'J > r lltitt* ( •> / V . A0170) ^tJD^T > 4^ ^ - h L /Co ^^^U^j- 4^ •> y 
--t SKi LTTMBZ ({i:S< - ^ 7 -f h . ML-1120T) ®7|s)]D«c J; 0 g|^?St±^45 
OnniOPiiTtj^TBffffi L. ffi^^n/c/zili /c m^}#Oiigg;gt^<D t V ^ L. J 
7" 'J > IgM (Cal lag> 13000) . lgC(->/-7. 14506) ^ v 9 x ifQ ^ J]n L 
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r II ^ B ^ ± lA {$ ;6< 4- ^ -? ^ X m ?t 4= 61 1?. $ tl ^ 
S22 ^y ^ v ^ xcp® c h{5tf*aijg(ELISA) 

ES^p-> ^y^v^z IgM. (mg/l) IgG, A (mg/l) 

LH13 CLH13-] 95 13 2.6 

LH13 CLH13-2 90 2. 8 0. 36 



(^3ffi^'J66) h H4#^fe{$a5^S^frSO"^ c h 22^'^^ Mi ^ ^ i^^t i P'i 

tz ^ y y -7 ry X 7)- (D ^± t htAWm^'-^ ^ y" K--7©|Rf# 

(mmmQl-{3)) ri'^m^ ntz^ / y ^ 0 xCLH13-3 (TT2FES^ n - >LH13* 
^.■^/ym2-o%) izniT. ^1^436 i7j^^HSA^ZJ:^fe■5^|,1^Lr^o PBS 
izm^mrzt bm-i^TJiyi > (HSA. i^^'^. A3T82) tTi>-y<> (MPL- 
TDM Emulsion, RIBI innnunochem Reseach Inc.) c L TO. 25nig/inl0HSA 

m^^^mmi. ^ cd 0. 2m\^ mm isBiz2^m^^iz^^ifz, ^c^^izimmw. 

^T= «l?feiS03Btt (c. + y 7 -7 7 OM^IX *9 tii L , (^Mf?iJ24) (c 

Sij;><I0G7:l/nili ^i^i 9 . HM (iKB^mm. No. 16-808-49) *l,l^^illng/ 
nil(7DG418^/^.Jn LfctSite C^^'^M. ^ x • ^ o - > p - ^ > y v^' ^ - A CM 
-B) iz^mis 967t^U- S co&wel KCIOO^ I ^--o 5^ 'tE L t^S L o i'*.^*?) 
*ll^«i$Jt!l!z tHCF (iT • 0>) ^ 5 ?6i=5sSD L/C. C418. UTMiRcD-fV- 

l 3 2 
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o T t h J/L 4 ^ W 7" U K - -7 (D X ij - JL > / ^ rf o /c c t h / D 7' 
U > AlJiaf* (Veclor^ Ai-30T0) >/L. t'^f- >.iiikt^;t h feg 

/ □ 7- 'j > A Ilia f* ( Vec lor, BA-3070) ^ iz 7 t-' v y - < Jl tt ^ •> - -tf^I 
(Vector, ABC4^-y h PK4000) ^ffl(-^TTMBZ ((±:S^-^'^-< K ML-1120 
T) tc J: Oll^tB L/Cc Pat4?lBSo|tj2fgj.:i±c^P5ptg r g L T L , 17P 
om^ 7 x;b^(#/Co Pii* ^i^b©$fflSS^24;\:^ U- Mc!^ L , IMDMJCIO^FBS^ 
^JD L fci^ite^ffl OTiSS L/Co ±$S±m^ ( ^JS^i|65- (4) ) © /i <i£ I ^ EL 1 S 
AT^¥t;TL, 16{!i© 7 x;UTO. 09~lling/ml©, h H g i 1 g A ^ ^# o t h 
tKW(D^^t<mm^ tltZo (IIJS^iJ33) Jc'lA^l^, taHSAh h A ||®tn:l*fffi^fiij^ 
L, lli^Utt 7 ^;b^f#/Cc c r 5t{*r>it47j^otT;HSAt h A iMPi&7 

91 > rir::5/i (-'c^ PI^^IRji^ffl i^r ^ d - ^ > / l /lo yiHSA t h 
A llPil^^W 7" 'J K-v^27 D- 

L/c^y 7v7x;j^'i^^t K tJt{*^^MT -i) 7' 'J K- v;:)<f# n ^ C i 
SiiSenfCc ^ /cKSA{^iIS$i|^(3 5^ L T, mlm^^fi^ t h 1 g =t g A © {ai* 
fi ± # i|g C -o C i 5t IS ^ n /c c ^ C ® + y 5 v 7 X ^ t 1 g ^ i I g A 
^ 'i^i,HSA#^&^JJt(*^^gt -S^W 7'J K--7 75<(# C i^<{flS$nfCo 

^ /c^&{**<IS^i|iH4v-^-^if o/cfe, HAT^i^jD-drf, G418^ffl(-^T/^ 
Y 7- 'J K- V ^ C > ^^■■sj^^-eS) ^ /Co C © C i ic J; o T t h 

€) i X D — V f.g]gS;!><HGPRTif ^ ( hypoxan th i ne-guan i ne-phosphor i bosy it rasf er 
ase) ^ft Ti^ ct ^ ^i, HATiM1W(c^fS]^ /ilfflBST^ o T ^{^ffl^t^cb ^.i -S 
C i ft^ $ n 2) o 



1 3 3 
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■^^'ymtfi (.nmmimm) . mm^O^itmmm^ (Kitamura^. Nature, 35 

0, 423-. 1991) m(Dmm^n'^^. mmr iyji.i)<xmL. ^^(^mm^uvit:^^ii 

$/3l/4T^a. liM//i^^fi-7->x{C5c<7l,,^^(iKitainura^. Nature, 350, 
423-. 1991#.BS) ^ 

(1) tKWM^M. y y ^ T 0 hv7X^gc®SijZ 

mm'i. ( 7 9 X iI®ELIS.A^?|/? (5;^JSe?iJ75#B.B, Kitamuraii, Nature. 350. 4 
23-. 1991) m(D%^\f(^n -^fzm^. i^il T b ;U;i<^m L ^ g #<Dfa{^^ ia i ^ c 
^ l^Jn;i$fiiI^fiTs^tg^<*^<#^ C i ;i<T-i fc (MSI 11^^ -7 ^ X 
iCfeii^.^^fiKitamura'i. Nature, 350. 423-, 1991#.B.?, ) 

^ :^ ^ i?t ^ 61 3: t -i) C <h T- § c 

BlfflS^idliiActaA LfcESJffl^(cfi*t RAG-2^av^x (Shinkai^, 
Cell, 68. 855-. 1992)^. W.t^^'^UEmm^ B 'hi'^ i Z t t<l:- ^ U^^{jb(D-7 ^ 
7,2^^1 C CDi6<Jj;f5]^(Cfl)fflT^ So C CD •>Xxi.!ZfcOT (ll3SffiJ62. 63. 

64) r-i^^nhi^iii^^t^mmRi^^rnxm^^-Dt M4#-2#$)i,u(ii4#-j- 

22#^.S^^^514# + 2§^22#^&^* (lil^it) *^S}#t -5 "7 ^ x ESIffl|^|5fe*f$ffl 

13 4 



wo 00/10383 PCT/JP99/04518 

(2) t h 2^^fe(*^^iT)t&(:/' t r 14^^fe{*gi55ii/TM-^|H]B#(zfSj^^^^ 

y V ^ xifQ/f {C5o(7 i.^^ t h {jti^cDt^ii • mm 

mil y 7 ^ 7 't7 h -7 r;? 7<co!iiti5^i£ic j: lin^.EtzriAf -i> c i ic ct ^) 
f^iJ65- (1) trnm^lt-iir^ ^ y^O X^i'^^LfZo (D ^ ^ ^ 'y x 

^li^lfllL. Jln-/t4"Ot htal*ilJt^ (^JIl^JH) (IISS^ij65-(3)) {C^5^L^ELISA 
liTt^tb L /Co '^m^m23iZ7rsto t h Kmt umt tz^i 7 m^^t:%±^^ii< 
4- y ^ ^ xmrS^ oils e nfco ^ /:fe^^^ai,E(cESlEBtS^flAl--& c > 

^23 + 7 7 ^ xcp© b h (ELiSA) 

ES^n-> 4-^^-79^ ^;iym% IgM. /c (mg/l) IgG. /cCmg/l) 

KHIO CKHlO-i 6 6.1 0. 17 ■ 

KHIO CKHlO-2 3 1.9 0.4 



^ V ^ :^ IIQ ?1 (c (:f ^ t h tn;<*® .ttttl • ^fi 

(^JIf?iJ63) T-|X(# $ nfc ESmtS^*LH13^^i?gi?iJ67- (1) T JS 3Z $ tl /c I* 
Sil y -y ^ 7 ^ h -7 7;c^fti£l5^iE(c J; 0 ^# b til, E /± A-ri> C <!: (C J; 0 4^ ^ 

65-(4)) ic f;^ oELlSASTt^tb L /Co IS^ ^ ^ 24 t c t b X $^ t u mt fz 
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PCT/JP99/0451S 



^ 0 A 




h (ELiSA) 


ES^ □ - 


> 4=- / 7 "7 "17 X 




IgM. A 


LH13 


CLH13-3 


35 


51 


LH13 


CLH13-4 


85 


32 


LH13 


CLH13-4 


30 


27 



42) Ztt^i>. t h 14#^fe{*(Co (.>T t ll?jt ^ffl o C c (c J: i9 i^f^^cDfe^S 

^ h t h 14#^E{$^f^J#t^A9/n4lf. (^Jgfyg ; Tomizukab. Nature Gen 
et. vol 16, 133-143(199T)!3ietii$ nTL^oA9/14-Cim) {iooTJ;^t¥lffl 
^iFISH^?t/T (^S£<?iJ9) ^a^/cfS^. 10!«fIg<:D|i,BS^a*<|^'^(z/h$ < liff)t 

ifrn-^tb M4§^fef*^^t;afiS D - >«#gi©^cd6. A9/n4,TiSSif.t)300f@ 
^lOcmv -v - biCjiM LTt$S L> lOB^ti^ttiiJ L re n nj^-^31fli -y ^ 7 -y 
^L/Zo cntiCD^'D->J;i9yyi-y^ DNA^Iil;/ L . (lli5Sfi|9) c [ej^^ni: 
T14#^fe(*!!^^6^7°7 -r V - (||ffi|?iJ9i;/f;$.tl/;18li® 9 -^PCU NP^ 
^<16li) ^ffl i-^/c PCR^?tfr<^a ^ rco ^<^ISm, It^ (A9/SC20) icfci>T16 
licf'IgM. IGGK 1GA2, \^W2<D ^t<\k\^ ^ tifi ^ = /c. t h 14# 
7" n 7 - - ^7 - T-^ -5 D14S543 (Science. HUMAN GENETIC MAP (1994). 

Haie^'JilGenbank^tD-r'-^ K-x J: 19 A^) t?^ {±1 ^ tl /c C i > IOI*/t 
)t (J'2^fiSC20lt>t ) iii)L{$miIilfci^^^t;l4§^fe(*xn / 7jfi{^gB^^L-> 
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SC20SfTn-i^oOT c h ■(^fef*1^^fi<]-/ o - l^/:FISHII¥t/f (Tomizuka^. 

Naliire Genet, vol 16. 133- 143(1997)) ^'fTo/Co x (Z) $S ^= C 03 ^ a - > (c i5 
\.^'C. =i > h D - A- ( Y > ? h 14^^fef*^ irt-) i ibl^ LT:^c - yiz/N 

7' U X -s" -5 ^ f* CO -tr -r X d< /Jn $ < "ci T l ^ S C c ^ e -ti t'^l^ 
A9/SC20{3:i/TM--fl:e nr; t M4#^fe(*^ 1 1;' C i *<5ilS $ tL/c,. 
5 ^ C SC20iT)t75< t h i4ii^fe{*S5^®-tr > h n y T g£?tj ^ ^ !l o O T HI 
-Sfcto. A9/SC20jaSS(D^fef*1i* i . v + ■> y > - 11 -dUTPTl^ L t h 
141^. 2211 -t >hD/7lt^W^j:a7-x7/f hDNA(:3X^^<i-7t-=ti9EiA) ^ 
y D - 7'c L 7 'J Xe -tr^ #%:>tS^ (Tomizuka'i. Nature Genetics, 1 
6. 133-143) !cfei^5ri^c:^SicI'z^ oTFlSHR?-tiT^fTo fco ^O-rS^. ±12^0 
- 7- i ^^ ^ 7- U ^ X t i) •> -y ± ^^ 6t IS $ ti . SC20iT ^t)<'^ V^^(D^y hn 
y 7 ge^ij^ Wl" -6 C i o (11136) o 

(2) 14#^fe<* (IfrK-) OTT2F^fflSa^<Z)3SASL^-'TT2FlfflSS(cfci7 ?)S^<i}^ 

14 ^'^^{tm^o^ivj'mm^o i ^ a ^ jiw- K'.tyk^'^^.^m^t l ta9/sc2 

O^fflL^. ^Jg^ijgt:: ^ L r;:^ST-a o ric G418 ( 300 /ig/nil) iiiR®TS^5-f* 

©iram-t*^f#/co cnl^<7)ESlfflgs.t*!col,^Til5]^iiIPCRP^i^ cnjei^ijes-d)) 

J: G'-FISHl¥liT ( t h ^feft^^S^ :^ □ - 7'(5ffl . Tomizuka-i, filE) !c J: i9 t 
h 14#^Ef*if)t® (?.lt^5tlS L rco FlSHR?l/f®^^^l]3TiZ7Ftc 

SC20 ®r ^ a t TT2F ( SC20) -2 1 ft o I ^ T 04 1 81^ JD ilfi T S ^ Pel § ^ fT I > . 
C CD ^ \z ( j ^ SC20iT )^<D%\^\z-o\.^xm^Lfz,. 

TT2F(SC20)-21ft^aiiRi§ttl! (0418 300 /^g/nil) T hi Tolt^S L /c . f^MVi 
iitllIi:-45B ral-mt^J^S L /: (1 B fc ^ tc8f^#fi^T*l^^;i i') o JiftO. 15. 3G. 
45 a g(C. 300-1000(@CD$ffl)ia^35mni-> -f - ue^jfflfi , ^ cD ^ 3fe ^ jit^^iS 
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(D y ^ - V(D^ a ^-^(O tli (A) . ^^m^^n-(Dm'if<^ ^ - ^(D Zi a - 
-liC^^lt (B) J: «9 ^fef*(^|#i? (A/B) ^i^i^fL,. im(Dtz!t. c h2#^ 
fef*&3feW23i?K-^^t>-P-2! !co L^T i>|5]ti (iMi«>St1l2iiO. 75xi g/ 

ml puromycinA 0 ) 'i^ll^fri^. ^ g ^ I138(c ti^ L rc o IE]38«i tf L fit li 

^CHO (^^i. X ^ -iilJi^lB^g) ^DT40 (^7 h U B U >/Uf$fflgS) . ^ 'y 
XES$Iga!Ct^A L rcfSS*<S (Shen^b, Hum. Mol. Genet. 6. 1375-1382) c 
I^Ji^P^i$#T;•c:foH^T. ^ ® AI !s CHO i DT40T (z $ n T 

> - 7 7, ESffE fiS 4" T ii H rS fi£ !:: J; '9 -7 X 0 -t? > h p y 7 ^ (c @ f# L /-c ^ 

±ie0TS^ !lSC20C73ti^ t h S^CD^ > h o y 7T ^> 0 b (^S£^J68-(1 
y 7^#t^C i^<^i^$n-5W23iTK- (Tomizuka'i, fiJlS) ©ti^^f ^^te/)<l. 

>:i±CD^^ J; 0 ^ SC20ir)=^- Oxfii^'xcDitjii^sSAffl®^^ LT^^ 

(3) t h,14#^&i4: (Sf^>^) ^^*t^t'5ESf.ffl§S.t*/()N.i(D^y 
^i£^i)68- (2) --mn-^tl. h h 14§^fe{*ifT^©f^f5|;j,<ii|ll.5$ n/:G418W 
tiES$iat!^*TT2F(SC20)-21^i^|gx h -v ^ ^ ^^L^±i7\ ICR ( B * :^ b7tt) 

SSffl^ttH (^Sg^iJ9) T-B^ig# L TKMSS(3^^^ ti-fc<^, f.^aig^Il'#2. 5 

J. ^ ■> 3 > K ^ M L c 
It 188litD/i AE^I^ffi L /c^m. 22^(D=F-7 0 xii<m^LfZo 
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l^TTiiE (ICR) S*(75eife04^fcTT2lfflflSS5^0Sf^fe (M^) f)< 

■&21f*ti^fe7i<^:i:(Ci?^fecD ( ES^ffiSSti * * t 5 ) + > 7 v ^ x T ^) o 
Z<D'^m^^. t h2§^fef*gB5^SlTM-<^{*J#t ^ESlB§St*TT2F(SC20)-21(i 

5 ii^^cD+y7-77X2E (TT2F(SC20)-21S3^. + / ^mm%. C14iii-16. - 
17) X ^)m^Lm-m^(Ot ht^{*lgM. IgQMf^^ (USSf'JU) t iHj^iiiELISA 
?i ^ffl ^^T^M L rco fS^^S25!-7r:Tc. 

^25 ^ y 7 v:? t h t^{*i;Li*SiI-^g (ELISA) 
^y^^'^A igMCmg/l) IgGdng/l) 
C14m-16 100 7.9 1.0 
C14m-17 100 6.0 1.3 

^ /i t h 14#^fe<*ifr)t ^<*t#t ^ y 7 ^ '^7 XOli int^Mli) twimx'^ 
-^tzo tUt^^. SC20iT)tJ3t^n5 c hVi{^m{i=riim^^ri>i Z ti^<fjk^ 

tltZo 

(4) t M4§^fe{*iT)t^<*j^t' -7 xEsiBati (TT2F, xos^^-y^^-^ 

(^S£^iJ68-(3)) Ti# in/cti+ y 7 ^ -t? XCD 0 ?.C14ni-16. C14ra-17 (^tc^: 
feOD^ y 7 $100%) 9 X i J: 0 ESJffiBSS^tZ)^ 

^-r L C CD5SE(-:io l^T !CR£i-7 7. ( T ;b f y . 

^(Cd;<9§mL/c+y7V^ X*<DTT2FjffllS : -Stt) S * <D 9P ^ (i 

if^fe^ 1CRS*9[!1^ t!)^ V ^ X7&<li^-r -i) 0 C CD 3< Ifi.fc J: -o T "i) 
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J ADNAfc o^,^T t h ife fef^irK- O f*J# ^ PCR?4 ic X K) t^l^ L /Co TT2F 
(SC20)-2]T#ii;:><5ilScnTi^'t)3S®^^ -r -7- (IGVH3, IgM. D14S543 ) 
icol^TPCRitili^fT^<i o r;?gm. 30E4'10E ( 335$) iz u T TT2F (SC20) -21 
T?^tBenfc3licD-7-7^-c75#2;i><6iiS$n;Co t^i:^*5> c M4§^fe{*i^ 
)t ^^l#t ^TT2F^fflia.t*TT2F(SC20)-21/^<+ / 7 "7 x m-ciitgfi^j i^-ft 
L . ^ O 9P S * ® Fl^ f;^. JC t h 14# ^fe n- A< fiii $ ti C.i 75< 3; tL /c o 

ii1^,1i^4~8iii^O^ ^ X J: '0 fSllE L . iS^M-^ ^ V u ^ll 7 (H 
SS^iJH) c [Hj^iJcELISA-S^ffl i^Tt^tti L rco ^©-fS^ (^26) ^ m.-^fz±X<D 



S26 ^ / y -7 'y 7.^0 t hi^<?IgM:fo-J:LMgGSg (ELISA) 



li+y^v^x v^xlf*^-^ IgMCmg/l) IgG(ing/l) 

C14m-16 16-5 12.9 2.2 

C]4ra-16 16-14 3.5 2.2 

C14m-16 16-16 4.1 2.0 

CHm-ie 16-17 5.5 3.9 

C14m-17 lT-7 5.7 1.0 

C14in-17 17-8 3.6 1.2 

C14in-17 17-19 3.5 0.75 

C14m-17 17-22 2.4 1.4 

C14ni-17 17-23 5.3 1.9 



FJ^ ?^CD -5 -fc..lt3fi(*. «ll4<i{*{coi^TMCH(iCR)-7 ;^ (B*^U 
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2E+tvr.r 7" ) . fli$lE&T33% ( 60E 20E -t° -f < 7') (7:)F2^ f;^^(cSC20ilT)t 

(5) t M4#^feftK)t<75-7 r;? ?>5S(if# 

(^Je(?y68-(4)) icfciM:lXf#$n/cSC20SI?M-^ffil#t>5Fl^f;S3E (^26 
4^ : 16-5> 17-8> 17-23) ^ v 1? x (i<* (c ;lo ij ^ SC20iT>^^^J^^?^?tiT ffl rco 
7 -^7 X (c 3 ; K (lOO^'g/ml) ^0. 3nil)iS)grt :/i II L ^ ?1 11 fl5S □ !c J: 5 jgj 

flTESs SfM> ffM^ ttifi^fSdlLrco #tif ^(T^-e" < t-<TO^I,^^ 
PBS (-) Ti^t-^ L fcm^ lfilg^i?giJ^/^-9- ; T■|ffl*^ < '5 > KCl ( 0.075M) IZ 

ii ^9 L fcc ?\Smmiit h n - 7' (Human COT-1 DNA 

) ^ffii-^^ (Tomizuka , Nature Genetics, 16. 133- 143) {lEfice 

tifz/jiiiZiiE-Xn -0 tzo Sfli. HTM. -ttil {c o l^T is El; /c30<i Ji( 

±(DmM^iz^i^r ^"i- tlcDmih^ n?> h(D (1139* -) , til tiJ e ti I ^ ® 

mmi^^ m-M^^^mi^^ m^^^z^mi. §lo^i^:i±^cpl^T ^ > h Lisjg 

mirnthlfz, ^(D'^^. §TSiT!j:3<i{*i iolOO;^o;fiof^l#i|i^7f; Lrco # 

0%. fli^T-30~50%(D,fS^*<f# b nfco SC20iT)t;5<$^ic(SJ#$ nTl^^ i {5 
^•r -t) ci: Jil^6^ic{3:^-?6£i^!5^^T'100.%s M -M^^m t m^f-r oOH t U ^ c 

^nm^^i^t^ LtZo 16-5:98;i. 17-8:96?^> 17-23 : 98S)T- ^ o (§^ 

50l^t5 i:: o i> T T- X h ) o 

B ') > '^m(D^^iZ.i/^mUijii^ uiniMB^ J y 9 T 0 \- -7 0 7. ( H )!& 67 - (1 
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^ Z ct)<V^U^^c C © i\ ,1 ^ ^ d J: -i, SC20ifr )t ( c .Ma f* fi il jI £ i? 

(M5ui(^'J49) cfPSx L /cn<£&|A{*fil^itlIil7 U ;U^STT2FlfflSSt* * ^ 4- / -7 
^ 'y 7. t .MCH(ICR)-7 9 X ch <D3^ic!C J; 0 f# n/:i^J^,(7D 0 Biftefe^^T roJi 
o o T 1r > fir ^ (7 ^ X S 7 u ;u ^ f§ J# T i> f@ {* ^ :! }^ L c. (# ri ($ 
Sli^ti^^ Djg^i3^cofl|(i{$i (lli5S^iJ68-(4)) c(# n/c SC20iT}=^- ^«}tt 
^ Fl^ f;?.ti(i{* (IT-T) ^i^SELfc, ©T'S^ff ^3 n/c5E®^ V r7 X izo i^T 

(^Se^iJ68-(4)) Jg^. --2.:3, i;5®3{i{*^<SC20®i,tt*-tSjf t -E) C > ;3<oiLS5 
n/c (^27) . ^/c. mm 9 IJ^ilPtir (m.?£^iJ75) sK 

-rir; (^27) o C n (S5ii O KM J: 0 liiS^ L DNA^S L^ -9- > (USe 

t^T (il^-ffi ici^ili^® b hta{$wi^ (310 mg/1) ^ r il (860 mg/l) ^<t^i±i$n 

y 9 y X ( 7 1 > r 2 . 7 3 > r 4) ^ "T ^ T tii L rc o # ic t h IJ cD ilg ij 
O Xfcfcij^) V 9 X xiilcDiiJg (Mendezi. Nature Genet. 15, 146-15 
6 (1 997)) CEI^f -t-c t^<i^^> CcD{ii$(Z5b-lNT{irtSttSIIitfc^O^Ji 
ct ^ia<*g^^tE (BU >'<E^0^^a : Kitamura^i. Nature. 350, 

423-. 1991) ii\.^omit^<t h 14^fef*ifr>tSC20 iVH^MmUB^J' ^ sV) (Dm 
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fli{*#-^ SC20SlT)t f^l^ -?'y7.um thIgM(mg/l) hhlgG(mg/!) 

1 - - ^kiUm^i^JT 0.33 

2 + r 8.4 5.3 

3 t - 310 860 

4 - T m^Ttt M'^itt 

5 + ■ + 4.8 0.86 
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(!) ^'o-^ JIM ^^mJ^Lf- }z h 22^ Sk^t^ (Dm i^(t 

l^T ^jSfr^t ftt ^ C i ic J; 0 V 9 X '-cfetj -5i^Ji^-s(7)fe;g(;o^ftn^^<i^^ C i 
^<=fm^ni.,., i ^ jimSr^Ji i>^m^wm--<Dt h ^&(*.ff A0S«. 40-80 

TL^i, (if^^^. ^fiK mm mm voi.35, no. h 1990 zom^^m 

n/co f4bnrc^n->J:(9^'y : •>• DNA^i^iiJ L . I g A 3^ 7 ^ v - (*i£^J 
2) ^^l^rcPCR^c^!9x^^ U-^>^-L/Co t h I g A it li^ ^ L T I- 67 
^'□->^z-^l^T. 22#^&{*±®8.Mo^ - 77 - (0223315, D22S275. D22S28 
0. D22S278, D22S283. D22S272. D22S282. D22S274 ; 22#^fef*±TOil||if «Na 
ture. vol 377. 367-379, .(1995)^#Bac. v -oiiSiE^ij^Cenbank^® 

f-'-^K-Xct i9 A^) =t^M6^:/5^ •7-^fflt^fcPCR■)l?t;^•^^o /c. -^Oltl 

icfcl^T22§^fe{*;i,<|ff>t.^tLTl^5c^^^,n/c.(ia40) . cf. i, . □ - > 
?22m^A iD22S3l5. l28^^1gA]^^i0v-r7-^<^^^LTl^^/^^D.' 
'h^4-if>tic^i -:>Tl^§c!:#;i ((140) o ^ n- >;28icol..^T t h^fe 

D- >^cfel^T: a-ji >^ ^ K/i22t^fef*^tC) iibli^L 

T 7= o - 7- !z - ^ y ij ^ X- 1 5 ^ ^ X.t<A^ $ < f^-^ T •-■ i t<mm 

(2) 22#^&{* (if)t) cOTT2F|.fflSa-N(5Djf A 

221:^&f* (KM-) <^^^2Hmtl-^<D i. 9 a± Jl^^,ltmmm2^Z7riLfz15mT■ 
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2. A9/S22(•6-l)^co^.^t^i t'a -nvV > (0.75// g/nil") jitR. p- VS? 
8icoi^T(iG4 18 ( 225 //g/ml) ^It/^^fTi^T-n^-niSt* ■( ^'.a - >S^2J: 0 ) , 
5t* (•6-l=t:i9) 4-d J:' t>'3^*( :7 b -> 228 =b' '0 ) <75^giJitt^.t*.^ (#^c, C tl 
®ESIfflflS.f*!Io l^T (^i5SI?iJ69-(l))' c [H]^^'{c?CRPti?'^-i:aFrSH)i?^;? {z J; _'9 t 

(3) t h22^^fe{* ^^^f#t5Eslfflsal*;i^^cD + /7:7^i-^^g^ - 

^SS^iJ69- (2) f.lX?#$n..t h22§^fe{*Ofet#7^<-5ilS^ n/c^'^iJitt^ES 

x(zfe>(^^t h22§^fei* (irM-) i^^kmma inmmi) (DU'/iizji^rTOc 

(4) b K22^^fei* (if)t) Oi^^'NOicii . ■- ■ ■ 

"Too .li:iTl)if^fe®^7'^ XOEMcfc Olif'i^ L/c^V ADNAiloOT t h 22 
t ^■fe<*iT,fr ® <^t#^PCRSiiJ; ^l^t^t^ (^.Jg^'JSO. 42. •43#.B3) 0 t h22 

(^ffi^iJ43) -c-^ L /cii 19 y 7 -7 9 X cf:-e.titl65^i5P^ o -5 <-^ (i1f ^ 

X fi ® 3^ IB J; ^f^ fi£ 

.(^ffi^iJ42) fe^uii (||i5(5^iJ43) Tif '^nrct h 2 # ^ fe {* iJr it ^ ^ 1) 

^ 5c;ieT o C i {c J; '^'^ n -5 ^-v 9 X OKM.^ 0 I^^ L ^ 7 A DNA^ PC 
RS^ (^JSFiig. 42. 43) i3i i9^?W LT. •> hZ^-^E^gj^^^i^M-i^y' t h ■ 
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-7 0 X (i (D 5^ ge (c X h ftfi£ 

. (^?^(3^iJ69) cl#.in^c h22§^Ef* (BffK-) ^ t ^ v ^ x SISt i 
42. 43) iCct <9i?li? LT. t h22#^fef$ R h M4§^&{2^ (if)t) 

^ l5] B# (; f^^ ^ § -7 X (i ® ^ gE (c J: ;z, f'p^ 

^f^f#t§ -7 'j; ;^2^St^ (^JS'^iJ42. 43) Tf#^n/ct h 2# ^fe^^i? ^ ^ 

ADNA*-PCR;4^ (^Jie^iJ9. 30. 42. 43) J; 0 L T . t h22#^fe{* 
(if-^) SC> h M4#^&{* (KM-) Ry e h2§^Ef*Srs5^ifK-o[)3M© t h 
^fef*^l5]B#(cf^J#t ^{i{?^}#^c (^SS^iJTO) Tifiin^t h2^ 

^fef* (S^M-) Sl^-h M4#?^fe{* (BtM-) ^f^tft^ vr>.;^|^|5£i (^5S{?iJ6 
9) Tff'ini. h h22§^fe#4lfM-^{S}^^^^9;^3^^>^.|g-5-^ - i (- J; ^ 

t h2#-14# (^m^iJTO) . 14#-22# (HJgfiJTl) . 2ll^l4§-^22§ 

SLTi^-t) vr^x^^,^^,^^.^^^^^^^ th2#-M4#. ]4^^22#. tiz^t 

^}i(coi>T^^-ef ^,^-7'7X^gt^PCRS?t/?^ i%mm%. 30. 42. 43) {^ct 

(Green^. Nature Genetics. 7. 13-, 1994. Lonberg ^ , ' Na t u re. 368. 856-, 
1994) c 
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T CTD jg <9 T * a c 

(2) ^^i^ij68-(4)-ri# itifz t h 0 7.2f,m. ■., mm 

(3) mmmQi-iDr-m^ntz^wmmy -j ^ v-^^ : ^5s^ij67-(i) 

75) ct ^ ^^kX\n^- ^ « -E) O (i-\7^ n liijj:;^^!^^ 

(4) ^SI^ijSOTff "in/ct^t* /c y 7 ^7 7 ^ h x^^L : ^JS^iJSOic^ L /c 

iit*HK23 r.2#^fe(*8frfr{*|^. 14ll^fef*i/Tfr{*t#^ Ci#mili^m-T 
^> taf* /c ili^fi'^x □ J SJ^'ii(*HK29 ir2§^fe{*ifrn-{^J#^ 141:^fel*iTK- 
l*f#v. tn:<*aiIi^fi'^-f-Q ^.^A.Mii?iii, /c il^tS-^x Di ^f#/;o |5] L 
J; <9 r2l|ifefe{*i^M-^S^#. 1411 ^fe{*ttlT >r f^.^^ . tA:(*fi0li^m 

^•r n ^> ^ l\(ilf4M>- tHf*/c ll^mif ^Mj <?^itfei^iJOl{* (HK28) t *i) T 
ll42(zifn/i4i§et(*ziJgS(>'jierM^Tsto HK23cDitn?f cpl'^li t h /yJIit h 
/c t^fj: ^^^fj: t h K<*;:)<18irg/l(7Dgg-r-.t^|±; $ n^c (II)Kb(?i138)- , 
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PCT/JP99/04518 

2#^&{4c»?]t!Z^*n5 t rlA{*«§Iitfc^iz J; oTftM^^n^ (Lonberg^, 
Nature, 368. 856-, 1994) fzi^. HK23J; '9 ^ ^ i: i? l^^gJt© t h /c 

(mmm25) tmmiz (mmmi2. 43. 68. es. to, tk 72, 73) Tf#.^ni, 

l-3iirBli$# LJ§S±?t^ELISA?£T-p.f/?t ELlSAi4(i (^SSfiJU. 15. 
2].. 22. 25, 33, 34, 37, 38) izfr. L fz^-^ic n U . c htfiWmi±Ra h h Vi 

(^Jefij75) Xijiitmrnmrnr jimmii2Fm^^^^^ ^ y^o x(DMm 
* o ^ 7 X I gm tu « J; o^-^fi 

50% , 99% 03iiift(Zol^TIfll?Sct3(D-7 C X lgM®-t^tbfc J; C/'^M^a /Cc ^ 

'(^-l;^2iiift^(Z)+ y 5 -7 7 X i (9 r;Kfin Lifii?t4^® V 7 X igM-^jt^ (IISS^i)i4) cd 

ELISA ?^^fflL^T^MLf^o PBSTnf?L/c5t7 7xigMCi:(*(Kirkegaard & Pe 
rry Laboratories 1 nc. ,-. 01 - 18-03) ^ L , l^T5!^FBS^i^J]n L /cPBST^ 
IRLtzilRmm-^^mz.fz. <Jl^^^'yy-^mmtri-7 0x\gUtn.W(.KirkeE&^r6 
& Perry Laboratories inc., 074-1803)<&^Q;l , TMBZ^SMiL, 450 m(Da&^ 
mi:mmLtZo mS!$n/;7 7X|gM(7 r - ^ > 03081D) ^.{«mc!: 

PgS<)(CFBSp!?.*®PBST#f;^L/Co ^^^^28(Z7Ft, ^ 0 X fct {* SII i^i §1 T 

1 4 8 



wo 00/1 0383 PCT/JP99/04518 

-7^x1 gMzi t< (6 < . ESilffl Ha CD -7 0 X fill jI B^^< !i i ^ i- II L C i A< 
a28. 4^ y -7 -7 ^ X mcD 7 X lgM-/gj^ (ELISA) 



^ y 7 m% 1 g M (rag/1) 



0 12- 
50 11 
99 1.5 



Ilitefj48-li fej^itc LT b' ^ - □ v ^ •> > it t4il fi^ p LoxPlB^iJ ^ A ti 
/cLoxP-PGKPuro^5 X i K^f^S^L/Co pPGKPuroT 7 X i KDNA (Watanabe i, 
Biochem Biophys Res Commun 213: 130-137 (1995), Peter W. Laird. Whilehea 
d institute for Biociieraical Research and Massachusetts institute of tech 
nology. Dept. of Biology, Cambrige, MActD^i-^) J: ^; $ij PM.SI^ Sa 1 1 T' c ^ - 
n V ^ •> >ittt^ -y K PGKPuro^t?] «9 'tB L. W-MitltZo LoxPie^ij ^ 3 ^.7 
xi K®Sniai*J J: C/EcoRV t^BrgPfi-^PCKPuro^if A L ^ :/ y x i KpLoxP-PGKP 

uro ^f#/c (1130) c ebic. 0 xmw^m K J $imis 

V^^-^mi^^^VY J ADNAOS^^Ii|?;i<t ^ ni,DNAilTn-^LoxP-PGKPuro« 
ei^iSij^;l/c (USD 0 

(i) IISS^i|58TgXI4 L ;^ctAt*^iI^ffi^7^ pm^(*TT2FJll}S.t5j5 CHD43) (coL> 
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T h" ^ - □ -7 1- •> > t4 at e CD }f A fC J; o T . 5 ti (C pj iij 7 b it 5,5 $ 
■n ^ ^ K f# L re c 

L . ^.5af?y58c |5]tlHcHD43f*'^;'f^KI£jt L rc^ c ^ - n -7 < v >;lJtO. 75;^ g/ml 
TigtP.i$S^f7l^> T~9B fsiz^ L /C :3 e .y 7 •>• y L , ^3S^iJ49(c 

^ L rc:^S-ci^JSf*#v ^' y ADNA^Ii^i# L r'c c - - □ ^ ^ •> ymm^f / A 
DNA^^JPgp^EcoRI (SSjI) T^^-fkL. 7 d - x y ;l,mm?3<ii)T^^gtm ^ 

>?iSt/f $-<Tl.^. ^Jtt^'J48-4t'^^ L/C70- 7'cffi[5]|Ic?^^;if$;^^^ai L f- (|| 
SSf^iJSS. 59) c ^-ClSm. L/c74l*4^4l^®ta;{*$llI(^7 

i ^ !^ $ n ^ o 

h -y ^ j^i0iL^±i7\ ICR ( b 7t±) iiJti V 9 X ©5ciEfz 0 <# -in 

^feiCfe-(.^T?i±g5 (ICR) ^*CD fife® 4^{CTT2|;ffliSS*©iT^fe (ii^) 



4-' 
I ^ o 



1 5 0 



wo 00/10383 PCT/JP99/04518 

I* (7D C4 1 S C>' t.° - - D -7 •> > ft t4 -7 - ^7 - jI fc <7) 1^ £ 

L/io G418itte-7 - ;^ -itei^cD^fEimtf A L loxPiE^iJ (IIM0^iJ48-l) ©TbIT 
g|5&!t^^6^*Ii^^^^Cf CreU > c - - -tf'iUs ^- ^ t ^ 9 9 -pBS185 

(BRL) ^ (lli5S^iJ52) cD;^-S{iKi^±E®|f.'\# A L /cc (^^£0^'J52) ifel^i 
{- ^, n 5 c i - D V ^ ■> > (0. g/ml) SSte^ (6^*) ^SSmmv + - U T =J . 
> 7 > h (cri a ^ TiiM ? ir. r CD3/5^0. 5inlcD{*??ffli$ itt (ESl^ttil + l 

0%DMSO<-> ^'■■v)) -80°CiCTii^iS?? L/Co ^ 0 ©2/5li25^ L T 

l2;\-ir'7 ^ > :3 - r ^ U - h 2^7 x;Kc?#f| L > - fi 1^ iM IPv i$ ttl! > -:^«300 
^ g/inl0G418??a.T-c'2B religS L /Co ^OtS^v G418??ffiT T^EiS^t- ^ 515i5© 
h°a-DV'f->>. G418SSi4^*^l#/Co 

(^S£^y43. 44) tC7i^L/:t h 21^^fe(*Sff (ia^W23ir)t) ^^nti>^ 
;^ 7^=i-m (Ja^FKchimera x MCH)) cD iHi 6^ ^rf ^ (i . TT2FllflS (^M^iJ 

39) fi?R©CBAv 7 7-^gERC/C5TBL/6v 9 xlft^. ^ LX ^ / v -7 '7 7. t 
iSfcffl l..^/cMCH(lCR) X^j5t®/I^ L re ti©T-o o = T § I) /: iji^K^^Jjifee^ 

h t xnm^^ CD^m^i^^mt ^ fz)^ . MCH(ICR)i©ML3^iE^a^ 
/Co FHchimera x MCH) ( fi S l^aiA. /c Ji8E> fttGE^l^ffl) xMCH(ICR)©5S 

ie©is^f#bn/c^-7^x(cot {mmm^2) (j^-^m^zw^x . mm^'^n^ 

^^D|£S£lllST81( 324E^'25E*^+° ^ 7-) . m'i^^Xlll 
(1482cq3 32E7:?<+°.-:>f- ^ 7-) cDi^?j^tcW23SiTlt;;)MEiit C i ;6<Sil?. e n/Co 
Z ZX^htiizn^Yl X MCH) (I^BlCJi^/c^i8E. ftl82E^{^ffl) ^^btiMC 
H(ICR) i 5^ie L /cP^<7)fE;iiip(itiHfi9.°S (346E + 30E/)<^ V 7^ ^ 7") . fltllS 
245$ ( 202E*48E;i<.t: i^x ^ 7") d: Fl (chimera x MCH) x MCH ( I CR) $g m i (5l 
mxh-^fz,. C cTD^SiEf- J: F3(F2 x MCH) ^) n /c „ 
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4ii-^~l2ii^0 4- / 7 ^ <7 X (II143'4^ : chimera. 4(11*) . Fl (chimera x 
MCH) (19{i{*) . F2(F1 N MCH) (39(@($) . F3(F2 x MCH) (33<if*) iz o o T 

(z /T^ t o W23ifr ^- J# T ^ T ® (@ © M it 43 {3 t h K il ttl n c. 
-15^ F2(F] X MCH)&c^F3(F2 x MCH) l> T (i .-cli ii © {3 b o ^ § < 
'0 . T-©^i=)fi*<chimera&0'Fl(chimera x MCH) c hblj^ L T {6T L rco 

MCH(ICR)Jil^l.O^,^i ©^ie©g^#^|^-<-2,/ci6. MCH(lCR)i 052gEm.^T'{K 
ffl Lrc t^Oi[5] 1:F2(F1 x MCH) fli ^ C57BL/6iN (B.*^^ U 7 J; i^HA) %^t^ 
iELrco ^®?gmf#'in/c\V238lfff ^f^l#ti.(il* (F3(F2 x C57BL/6)) <D261 

ic o I. ^ T Htj IE i |5] li /i: /c II 2i g ?IiJ ^ ^ T^c i C 6 . 4^ y ^ -7 X R D=" F 1( ch i 
mera x MCH) c fi] ^ ^i: ffi /c iJig g ^ ^ L (11143) 0 ||J i$ L ii 0 ^ F3(F2 x 
MCH)iF3(F2 X .C57BL/6)(S = o < ,1] l:F2(Fl x MCH){i{*i|^|g > t -5 C £ . 
(ffi^#®ail^^5it{E&^3^P^l:CD^ <t %^ b tli)o ''a ^ . :ii ^s"^ 1: ® jtl, ^ ;&< t h 
iSi* /c iltD^ilSCf^ffi^-^^ -3 c c X)<7jK $ nrcc. x L T t h ijt i$ /c co xi i|i 6^ 
ni^JJfc ^MCHdCR) J; 'J bC57BL./60jte6<]#m/-5<J; OS^ H C >;j<B^;!)^^ 
-t'/Co I5]|||^i ^It*- "i. C3H HeNI^,^ (B*^U7ci^^A) Oiia&^^t^ C5 
7BL/6C tiJai±tz t h5t»/c§I®xi'$6^^d:^i|(cM^Ll^Cifc^$n 

1 c Tll^ $ n rc if e i: (7) f* /c fIijig-^cof^^;i)<. jg^?^ uK^bTcD^fe 
f${^J#.i? (S^t4) i Mfl^ L TO i.;6^{zol^TJi^TO^I^^^■l^•tKl^ L.fCo Fl.(c 
himera x MCH)(I1{*£D ^ -&2F-] iUm^ k. mMB. : 84!iig/]) . lF-3 i^m^ n B 
•'^B. : ISmg/l) OKm^^^^^^^&^RUnm^i^n^imMLfzdpmyk^i^-^ry, 

i^TFISH^?I/t (Tomi zuka , Nature Genetics, 16, 133-143) ^ni-^. 
il^ L tz^M^M^(D ^ t h ^fef^itgf^s^T'n _ 7-^ ,s ^ T-- ,j ^-^ X't aW23 

icfcit §W23llT>tcDf*}#':?^7jK LTl>^ i ^n<i>o ^CDM^. 2F-l^wfcl^T 

(smi^^fflss : 51%. -wmmm 34%. i^-^^zino^^^x itmrnwi-am ■. 23%. n%i 
mfi^ : mt^^oi^.wmxih'otz ('E-n^-n50fii:^±(Di^M-^iiS) = cni^w 
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^^(D'MB^^^^mit C 1^ L tz2WUk^{tmi^fz^iT:u < <D fe I* 81? 

SC20Sfrlt) ^{^itL. t h }/Ll*M§^^lfll?S'=Pic ^ilf o Fl (chimera x MCH)£if@ 
{*ill7-7iMCH(ICR)SC>'C57BL/6c O^cS^^n-^ o (# bn/ii^f;^.© 9 ^.SC20Sfr 
K-^fSj^-g-^F2(Fl X MCH) : 2fi{*> F2(F1 x C57BL/6) : 2(@ ^ !Z o l ^ T ifil ?t 

^SC20gf?n-(?4#i?^W23i?K-®ti^if5]ti{zaiJS Lrco ^(D^m. F2(F 
1 X MCH)0 .£i il-^g : ll.Omg/1. l.iing/U : 74?o, 54fo{i L T F2 

(Fl X C57BL/6)®li^ h h .u^-^B. : 47mg/l, 54ing/u '^'^i^^.^m : 845i. 88?,; 
T ^jO. h hx^si-gg. ^fe{*#i%i?it{cF2(Fl x C57BL/6){i(*® ;^ l^M^ 
^ L rco T'^j:^-^. \V23iT)^^{*l^t I) ^ ^ x ^ffl or: J; (9 ti^o nrcii ^ . 
C57BL/6©iteS^W^(3 3|A t h f^}%R c/' ^ If ^ fe<*± ® ifiii^® 

■ (mmm^S) Tt# bn/CTA {* Mil Xfiz?^oia f* /c ilig [5] $1 it ^{$ESlBS^tf. HD4^ 
X h -y ^7 J; «9 3> ± !7\ ' ICR ( a:*:> U 7tt) £| ftl -7 rt7.x © 1^ J: *9 ^# 
"in/cSaSSft^KtcEw/c 10~12liKiA L /Co ESjffliSffliStte (lli5S^iJ9) T- 
B^i^S LTEMISfc^^^ i±/c^. f^!4ig^Il'^2. 5B ©iglilCRv^ X (B* 
9 U Tth) O^giCK-fl'IOi^ 0 ni^lO<i®-r > ^ ^ •> g yW^^m. L /Co 

it314{i<7)/±AK^f^M L /c,M^. 51EOi^ x/)<|g^ L/Co ^y5(H*(i. 
^fe(cfei>T?iiE (ICR) d&*oefe<Z)*CTT2lfflStJS*tDi?^fe (;ii^) 
IS i6 ^ n i> i- 9 (C J: S $ n i> o IS^ L /c 51 EL « ^fe (C (C if ^ 

fe<7Dgl5^(D A ^ . t^^--b*>. ES^;fflBt!(Dail;cDlSi6 n ^5 fII{*a26ET^ o /Co 9 

2 f@f*«l^:fe(D 1005^75^1?^ fe® (ESfflSStC S5R-r -5 ) Ji+y77'^XT«o/Co 
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7 jB Rx "Bt ^ S ^t L T I ^ -5 c t ^< m I?, e ti r; f# ti rc / 7 ^ X ^ 1 OOSco 
^ 7i-^' 15 I 

^bf-y. ^^te) **.1ti^iiJ: '0 ^ff L rc^ y 5 ^ xq30TT2Filffig!i (i?^^ : ^ 
^ n T-'-n IE IE c J; r (# n ^ 7 X (TDt T ;5<ESIB6S * * 

^ mW-T: h h t %^ ^n/co ^ lin ii 3b- ( j ^ ^ 9 xt^tfs /c fSfe J: y- 

1^^'>^?*/?cD?S^tn:($/clI^}i..t.^ifi|^^n/c(l{* (ilc^4. 6. 14, 22, 24, 

25, 26) (cfel>T[.i /c iJ0;S^/^<X# < iSli; L (M?? L T ^, ^ H (ii^fg fij^ > 

^ -e-vCfg^^ n/cSif* /c §^ y ^ T t7 h ^ XCD^?-t/f|±^ (Yong-Rui Zoui. EM 
BO J. 12. 811 -820 (1993)) i-&LTl^i).. 

t-^lfi^. ttf* /cl^ffi(5lM^^f*ES$BflSt*HD43J; ^ . la yell y -y T -9 h v 9 
X ^|jt fiiJZ-r o C c i /Co 

(^SSf?iJ81) t h 221^fef*±{z t h X □ y 7g25i|^}f At /cfecD - y-T^ ^ 
t h xo y 7ie?iJ^}f aL. KK-ft (J. E. 1 1 zhak i ^ . Na t u 
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re Genel.. 2. 283-287. 1992) t ^ ^ t '^U.-h- f~ o mf*S^lc{i, igAjilto^oo 
tsfe^fiff ( X □ / TPl) iC t?li-r ^ LlF:S£^l^ir t h 7" o / TSe^iJ^Jf AT -5 

t h r P y 7 le^ij (d. s J. J. Harrington (Nature Genel., 15. 345-355. i 
997) '^zfl^'^x\ PCRiC ct 0 ^I^K L fco PCR^t^^ 7 ^" n - 7, y;umm&1(ijii 
ciOmiS^L. DN.A blunting Kit (IS it) ^ ffl T ft L fc o C © ip-^f {tPCR 
^i^^pBiuescript SR I KO (m/$l^) ®Eco RVSfiii v ^ ¥ - b > (DNA Li 
gallon Kit. ^Sit) fz<ii9#ALfc ( pBS-TEL) , C © :^ 7 X ; KpBS-TEL® 
•> - ^ X > X ^fT o /cjg^. Hin dill - (TTAGGG)n - Eco Rl <D:^fS] T|f A ^ n 

{CLT. PCRTiiiUL. rfy^i K pBS-TELi:: p - > ^- L /" c PCRicffil^rc 

1r>;^7'7^v-;5" -TCG.UCTAGTAGGAGA.'\GTGAACTTGAGGAGGC-3' (id^iJ^-feS) 
7>x-t>xy7^^-;5' -TCGAACTAGTGATTCAGTGATGCTGTGCAGG-3' (K^'j^^66) 

PCRSiD?^O^fifi)c(i. 10 X LA PGR buffer !! (Mg^" f ree) (S)iit)5 u\ ^ 
25niM MgCh 5 « 1 , dNTPinixlure(2. SmM each) ( S ?i it ) 8 1 . -ir > >^ 7° 5 -f 
■7-lOpiDol, 7 > ^-ir > X 7 7 -7 - lOpmol. x > 7 U - h DNA (HFLl, h h 
.lEli^^;fflflSy y i^) lOOng. LA Taq (5u/x^l) (iilii) 0.5/^1 i^SMg7j< 
L T±M50ii lie L ;cc S^D^^©lllS!^l3^T7K±T^Tl^. ^ i6 85r !i -tr -y h 
h - -7 -( ^ y - (PGR system 9600. - ^ > ji;Uv - ) ® 7 ^ ;b C 
SC>^ i - 7^-i?.'y h Lrc, 94°C-r l^^jDS^ig. 98°C. 10f>. 65°C, S^^C^-f 
^ ^U^SSHln o /Cc PCRl!f^^7y7-D-;^y;L5m-/7l<»](Cj; OffiHi L.Spe IT 
t^SlfL (:/7 ^ V -cj3{cSpe 1 U^ti<n^) . pBS-TELOSpe 1 33 (c # a L o 
LlFiifs^ 0:^|S]7!)< t r X □ y 7ie?iJ (TTAGGG)nii51 Lri2:^ifS](C|fA^nTl^ 
I) tjCD^iitR L (M. Giovannini . Cylogenel Cell Genel 64, 240-244, 19 
93) [pBS-TEL/LlFl c 

^{i. h' - - o -7 ^ •> >in4jfifei^^^t^^7 X i KpGKPuro (S. Watanabe 
Biochem. Biophys. Res. Coram.. 213. 130-137. 1995) ^Eco RiTtJj^fl:. 
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^rt ft L . No I i 'J > 75 If A L /Co Not i XJ}W\ iz J: Ki ^ - a -? ^ y mn. 
iM&^i:WOihL. pBS-TEL/LIF®Nol I g|5 (it ic jf A L /c o ^ - d ? ^ ■> > 
\±iMB=F(D$i:^y5\^t<l\?^B^(Dy5\^t\5\\:h(D=^mnLfz ( pBS-TEL/LIFPu 
ro. [H45) c COT'^a; K (l;^JiiSDK5^ffl l^Tlfli L . OlAGEN/7 ^ ^ (7^ 
3 •> ) iz J: '0 L . h 5 > A 7 i ^ •> 5 > !c ffl l^ r: C^IE ) 

(^M(?iJ82; h h221^&{$(D h 'J DT40lffi,?S-\CD2g A 

C418itt4iIfci^T' V -4- > 7"^ ti/c t h 22# ^ & ^ W t -5 'i' XA9lfflBS (1 
m^. Nature Gsnet. 16. 133-143. 1997. TA9/522neoi lei" ) 
lO^'i' •>fiSi^Iin?f (ii^TFBST-IEt) iG418 ( 800 /ig/ml) ^ ^ L rc ;b -y 
i^aj^ -r - ^'^bigttfi (]aTDiMEM<!:iEt) '^T fTo rc. h 'J DT40lfflSa(Dif « . 10 
% E.BS> l?^-9 hUjam. lO- 'M .2-/ /b77 T h ^ ^ y - ;L.^-^.J]D L /cDMEMq^T-fT 

O /Co 

^±t±> P127-) o A9/s22neo^fflga^ 12*®25cm'ji/D^ 7 ^ ;^ :3 ( 3 - x ^ - , 
3025) iZT. |.eB§aS?g/><90?ilg.fafl^^ cig« L rco c3;U-iri K (0.07 ug/iai. 
f-'yr!;b->>. .fD7t,fi£M) ^ ;^ JJD L rc Ig i|t (DMEM i 20%FBS ) !C5^^L. $ (z 
2.5-3Bfe1igS L. ^ 7 Pir;U^ff^^$-{r/Co i§Sfg^|^.iL> 1^ i637°C Tf^'S 
L /c r ^7 7 •> >B ( 10 g/ml. •> v ) ?^ ^ it 'll^ffi 7 ^ X :j !C ;! /c L . 
34°C> BOOOrpnix 1 Pel O ;i ^ fr- -r. /c c. i o -tr ;b ^ DMEMJZ L v 7^;!/:$' 
- ^iHc J: f^ff ^ L rco mi^l^. 1500rpni c 1 O^feliS/uLs DMEM5nil ic ig-jiS L 
/Co 2 X lO'ii® DT40^10G0rpm. 5 5tra1jg.L^ L . DMEMT" 2 L . DMEMSml 

(ISSSL/Co ni^. i ^ P-i?;U^ 1500rpinT- 1 0 :^ Pel iS /il^ L . ± ^ ^tf^ -f" 
7t©DT40!g?irt5 5nil^|?ov(cSg L/Cc ISOOrpm. 5 ^^PalOxt.Di^ . ±^^^,iL. 
PHA-P ( 100 u g/ml . ^-7 13 ) 2ml<cig® L . 37°C. SJ^COs-f > ^ ^ < ^ - 4^ 

{-iB^^raiff 1 L /Co noorpm, 7^rBiii,L>L. ±/i^r#iL. ^fflsa^^ ^ -y t° > 

T- (i. <■■ L /c o PEG 1 500 ( +t ij X -5^ u > /7- ij _ ;U ^ K _ ij > _ ) i „ ) ^ |^ ^^^n d 
Jn^. ilt^t^ L ^i:7:)< 1. 5-25tramJS L /Co mSWi. DMEMIihI^^^ l ^^PBl/j^Ctrto 
$ 'i(iDMEM3nil^$^ 2 ^^rB1/)^(tT;]a^. DMEM^ S L T 1 1 ml (C L , 
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G4J8 ( Img/ml ) ^-^.SD L rc.i$ltt}(;^^ L . 24a ^ b - h it£^< - <^ y ^ h ) 3 

( .1 ) pcm^fr 

iitR±§-S(D^gm. 3 0 (icDG418»t* ^ D - >*<f# ^nrco cnb(73^D-> 
tI)^ "c. Puregene DNA isolation Kit (Centra System^i) ^ ffl l> T y / A DNA^ ft 
ttiL> Zti^mmizLX t b \ gXm&=F^m^-fy ^ •7-^ffli>/cPCR^rr ^ C 

ffli^/ct h ig A iHE^!ft^6^7°^ ^ -7 - (i^:;.T® ct 9 1'^) 1)0 

5' -GAGAGTTGCAGAAGGGGTGACT-3' (sE^iJt^67) 
5' -GGAGACCACCAAACCCTCCAAA-3' (i£^iJ§-^68) 

PCRSJc;i^®|fi^(i. 10 X Ex Taq buffer (i?iit) b u\. dNTP[nixiure(2. 5 
miM each) (Silst) 8 a/ 1 . S 7' ^ ^' v - lOpmo 1 , yyADNAlGOng. Ex Taq (5u/ 
//I) 0.5 Ail itE^^7]<^S L T^fi50 AilfzL/Co 

® « i: T * ± T- fT I- ^ . ^ to 85°C (3 -tr 7 r L T S> -£> - v ;b -9" 'T ^ 7 - (PGR 
system 9600. / ' - 4^ > i ;l/ v - ) ® ^ ^ ;Hc S fi? ^ ^ - T" ^ 4z -y h L rco 94°CT 
l^m^M.^QSV. mj^. 56°C. 30f>\ 72r. 30f}(D-f 4 Jl^Somn -ofz, C 

h h ig A iie^ ^wt ^ ^ o - >;D'*-2fii5]^ $ n/cc ^02^ ^ - > . 

5^LT. c h 22#^fe($±0^g! V - 77 - (D22S315, D22S280. D22S283. ' D22S2 
74> Polymorphic STS Primer Pair, BIOS?±> J. E. Co 11 i ns > Nature 377 sup 
Pl:367, 1995) on^^Pa^z X ^ X ^kiH, I fz (046) o PCRO^#Ut higA 

^tifit-'^fzc f^TTsto'^mii^m^'ji^m^zm-:) < - 1 - (D22^m^w± 

-C-<Z)fil^^to Z<D'^mi3'^. C ©2^^ D - > ii t h 22^^fe{*cDlJii-^fi^ 
t# o t> ® i % X. n o 5i «5 CD ^ a - > C o I .^ T ti . b h 1 g A it £ li til ^ 

( 2 ) FlSHPt)i 

±iS2^' o- >q3CD52-18(i5^ LT. ^P^J:: t h22'^m^iti)<!m^^^Xto^^ 
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■tr- ■> 5 >. l^tb^Ai-(DS$f#ft(lS^^, (Nature Genet. 16. 133-143, 1997 
) yD-7'(i t >C0T-1 DNA -(D-^-i >|ili) 20;5^^30 

2: LT#^i LTO-I) C i^<6ii?,Ts/c (1150) = #&(C^S o Tl^ t h 22 

1^ ^ e {2^ T- * S o 

' Ja±0^?t;?fSm J: '0 > ^ 'J DT40lig!it*52-18 (P:-lTDT40/il22neoc let) (3 t 

(^J^l^ijaS) r U DT40lfflSS4'T® t h 221= {$CD # s g^jif >^ 
KpBS-TEL/LlFPurG^ by>xy^^i^s>L. t h 22# ^ ^ L 1 Fit -fei^M 

DT40/522neo-^SS©igg(5;. G418 ( Img/ml) ^-^JdL/c (^JS^iJ82) i [5] C ^ 
#Tnorzc 10'{ic^lB||3^^^PBSTl[5]7£-^ L. 0. 5in 1 © PBS !C Si ^ L . 7X± 
icgi^/co Eco RITlS^xfk L fcpBS-TEL/LIFPuro 25-30 g^^ffl9S (c JD . t' K 

550V. 25xiF ©^^i^TmEEPOT L /c. ?J< 4^ c 10^ rBlf^S <g . t^m (file) ^ 
#^/c75c^l'^^« 7 ^ X D (zlfflSa^f^ L . 24B#PBlif « L r: o 24e^fBm. G418 
(Irag/mi) i - n-7 ■> >(0. 3/i g/ral. •> v ) -^^ Jo L rc i$ iljj i; 5^ ^ L > 
96:^tggT h5-8fe(C:^a L^ |J^2iiPBl©iStRig#^ni>. mm ^ o - > ^ 

( 1 ) PCRPtii 

^'llFiS&^vM^'PiZiSitf I . h 0 -yj<Dlf y ^ -7 - UK 9 - iZ ^ t n h 
- a-? ^ y yMi^^^j^=i^!pizi^=i If- ([i47)o f y ^ ^ - o^W\{t\D.T (D X n 
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X' h i> o 

Puio.i; 5' -GAGCTGCAACAACTCTTCCTCACG-3' (@S?i|^^69) 
LIFl; 5' -ATCACTCTAAGCCAGGAACATCTGTACC-3' (Sfi^iJ^^TO) 

PGR SCw^OJI^^^ 10 \ LA PGR buffer II (Mg''- free) (ifiit) 5 u\. 

25mM MgCl, o u \ ■ dNTPnii x lu re (2. 5imVi each) (iil^) 8 u y -i -7 - 

lOpmoi. f->7'b-hDNA lOOng, LA Tag (5u//^l) (i?i;t) 0. 5 1 Ml 
^^7K^£ L TikSSOw lie L rzo ixtD/^(Z)IiSy (i^T7K±-rfTi^^ i^*i)85°C{z 
-tjy rLTS.^-!f--7>'U-!t'r^-7 - (PGR system 9600. /°-4->^7Uv-) CD't? 
i yUiz^iDf- ^ - -y h L 94;CT-l^JnS\'is> 98°C, lOfj-^ 10^ 

CD ir ^ ^ ;U^35l£ln -7 re 0 i B^<^ffl (5]$fi ;l (c ?o o T O ^ . [1147{c^ L /cti 
'k-e. 3kb©PCRMi^;5<|^ttJ e n I, (i-f'T-* €>= PGROlS^s 8 d - > {; :fe l^T 
C06.3kb©/<> K;i<.|ilt±l 5 nrc (^S|E]$I^g|^i|i ; $t,io?$) ^ CiDPCRM'fel^ 
Sal irt?]ifr L ^'cIS^. ^ OtTJif/-? ^ - > ^ tl. tg (h) ^ ^ {* T ^> 

0 C > 51 E $ n /c c ■ 

#^fef*±03a^=^ ( Ig A , LIF, MB. 1L2RB. CYP2D6, DlAl. ECGFl. ARSA, J.E. 
Collins^. .Nature 377 suppl:367. 1995) (D22S315, D22S2 

75. D22S280. D22S281. D22S277, D22S278, D22S283. D22S272, D22S282, D22S2 
74, J. E. Gol 1 ins X Nature 377 suppl:367. 1995) O??:^ ^PGRTttttiT -S 1 

1 J; o Tll|^;'c,, 

V.X\i%M^ (Nature Genet. 16. 133-143, 1997) ;!)<ffl cD i [h] C T * o o 

LlFiio OT(i. ±.ie^l^ J; *9 LT 1.>>S C i (ifi^ b/O^-C^ i)c 

GYP2D6 

-cr>x:^7-f^ - ; 5' -CTGGGTGTGTAATGGTGTCC-3' (b£?iJ#^71) 
T>-fir>:^y^'rv-;5' -TGTGGTGTCAGTGAACCTGC-3' (ge?ij#-t72) 
EGGFl 

-tvx-y^-rv - ;5' -AGGAGGCAGCTTGGATAAGC-3' (gE?i|#-t73) 
T>f--tr>x^^^7 - :5' -TCACTCTGACCCACGATACAGC-3' (iS5i|#^74)' 
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PCRSiC/'{g®$fi;?x(i. 10 X Ex Taq buffer (i@it) b u \, dNTPm i x t u re (2. 5 
mM each) 8 ;i 1 . S T 7 i' v - lOpmo 1 . ^ y DNAlOOng, Ex Taq (5u/ 

u \) ( = ?iit) 0. 5 .u I iiicS^®7K^S L T:^m50^ liz L rco SJEd?^® 
l1||^{3±T7j<±T: ff t^. Til)85°Clc-t? 7 h L T ^) ^ - 7 ;U Y 7 - (PCR sy 
stem 9600. - 4- > x -7 - ) cd '5 i ;KcMJt-f^ ^ - -y h L /Co 94°CT1 

5tDD,^lt^ 98r, lOrP. 56°C ( CYP2D6i ECGFliiSSr ) , 30y}\ 72°C. 30f>® 

COll;5^.i.a^li;3^/i^ -5 i-. ^o-> 67. 68, 328. 343(coint. t h t- d ^ 7 

lEJij^^tf A ^ nr ^LiFii£i^M cfc 0 X D y Tiicoite^j^yc-^ _ 7^ _ (^^-(^ 

0 ® ^ n y 7 SS^iJ J; ^ 11? ft •fl:;6<g 5 T i >i.Ci.i)s%;lt,tii,o 

( 2 ) ?\sm^ 

7ittBijiei mm-Q-ib . td - t h coti dna c □ i >^if^) i x ; 

KpGKPuro (FITC^fS) ^ffll^/Co COTl^feicJ:^^ IsfS'^gCh h22ll^fe 
{*^t#oDT40/;22neoc itix L Ti!f>r{l: L T l^ ^ijil^T § -So ^ /c. 

i^iSii iQ^^ ^ -?3<lf A? n/aiF«fei^@IT-iffr{t: LTun(i\ Puro^p - 7- 

S*0->^'-r;b^22§^fef*^^(Dxoy 7-J^iCgfe^C i;i<T-i -t.i3TT* 
-^0 fg^© — eri^i]49iC7K L /Cc :^T® ^ □ - > {C3o i^T. 2073Mi30©5j-^'^^ 
ai^Lrc^m. 5 1 > {c1S|H]$I<?.it^f*8^ n- >©±Ti3fci^T. Pur 

o^D - 7-S5^© •> /7-;l. (Wlife) o y 7-3^lc|#o t h22^^fe<*0/jN 
(53^fe) c<tl^$nrc, ±ie©PCR^?ti?©fam. if )t ^t:;i<EB i r l^ ^.i: i ti 
^$ti/c^D-> (64. 212. 222. 305) iil^lLTii. l3;(5^g® h h 22S^fe 
i$ ^ It o ?.B 75 < ^ ffl © 1 0 % fi ?I ;S L T I ^ ;c o 

i-:^±©^ltlSM=t 0 . h U DT40/g22 neofflSS :fe L.^ T . LlFitfc^^ilt hx 

n y Tge?ij7i<?iA^n/c^i[5]M^}^;tl*;i<^^lO,?^o?:^-?iTf#^n. ■r-©^T©^ 

D->^r:icL^T (x^miOO^) . ^:©tf AgRfwT- t h 22S ^fef*© /hif fk /)<Jg § 
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/- ^ y 7 ^ X CO ^ :^ ti h m H *t ^ -f 7' 'J K - v co US ?# 
( ! ) j;iTNF-a t h igMt^L(*cDlX{# 

. ( ^Jt£(?iJ6T-(3)) n/: ^ / 7 V 7 XCLH13-T (TT2FES^ □ - >LH13fi 

5it . ^ y -7 ipSOyO ic 51 L T , t h TNF- a (c J; ^ rr i ws ^ 7- .j k - v <Jr 

§;iLf:o PBS(C/g^| L f: c r Tumor Necrosis Facior-a ( TNF-a, PEPRO TECH 

EC LTD.. 300-OlA) c7v^^<> h (MPLtTDM Emulsion, RIBI Iramunocliem Re 
seach Inc.. R-700) i ^zi^ L r 0. 025m8/mlCD m- a Mi^^m^ L ^ ^<D0. 
2ml^.?IS^ {C feS L /Cc TOB relict T IS ^ l^ «2:irBirBli5BT-^S L . M'^ 
^^^(DZmmi^lzPQSlzmmLfzQ. 025mg/ml®TNF- « ^0. 2ml^ig L fZc 
g®3Bit{c. 4- y ^ 7 A b OPI^IX '0 L . (^Jtt^J24) {i(^l>PEG(CT 

1 i ^.i ^ J: ^ . ling/ml©G418> 2%4:^feiSmit. HCF ( ^ 7 ■ 7- 7 ^ > ) 5%^ 
?S;SD Lrct^ite (HTt^it^. • ^'n->i7o-jL>^-y7"'a - ACM-B) iz^m 
SwellClOOAi 1to95a7= U - h L rcc l^S 14 B g ici3;$t}40% . 
©wel =3 □ - L: rz. i§g±m^ (^Jttl?'J14) EL I SA?i (c d; ^ T P 

tirL. t htKt^m^^- 7' V - ^(DX 9 ^) - - > C^'^a -o tzo TNF-«^^K 
^ii/a (v^'v. C-3041) T-0. 5w g/mUz^lR L967\7° U- h (NUNC. 442404) 
ic50xi If o^iffi L :3 - X ^ > ^" L /Cc f t r > -if tTt t h feig □ 7" 'J > A II 
lJi(* (Vector. BA-3070) >ABC4^-y h (Vector. PK4000) ^ffll^TTMBZ (DAKO. 

S1599) ic J; 0 tB L /c 0 Ptt^JI BB(Z),^^2{gP:i±ODS^g g.$ tc L T l^il^ L /Co 
Pit4 7 x;KD|E)iti^96/\T U - h icf^ L . IMDMJC img/mlOC418t lOJ^FBS i ^ ^0 
L /-cigltfi^ffl l^Ti^s L rc, i&S±?t^ELI.SATPIJi L /Co TNF- a ^ ii 
;^T0. g/mi(;^fi? L96:^ 7° L/ - Mc 50 ^/ 1 "f' o 5^ ^ L ^ - x > / L /Cc ^ 
TT + ■> ^- - -t'^iilSlA c h feS / D 7-' 'J > (Biosorce. AHI0604) ^ffl 
i^TTMBZii J: 0 * L f c = Plt4ilBaol^2fSJa±coo^^7tJg ^ g LT*i|^ L . 

Pite^ - ^b^D 7 ■^^&^o?gi>2fi(Dr>i;i,co^ffl)]a^ (iiJt<?i]66) t^mizm^^ 

iRii:X- 9 a-sz-y y L. TNF-a icj^"^ L t h 1 g ^ t 1 g A ^t^-D^^ t h {Af*^ 
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t ^ y '} K - V ^ {# c 

■( 2 ) }ATNF-a t h lgMtt{scO|X(# 

(^!Sf^j67-(3)) Ti'^m-^tlfz^ / ^■7'^ XCLH13-13 (TT2FESi? □ - >LH13S 
4-y^'^50X) (iJmLT. c h TNF- « ic J: feJS;^ f7•,^/^ 7- 'j 
g^Lrc. PBSic ifg^? L t hTumor Necrosis Factor-a ( TNF-a. PEPRO TECH 

EC LTD.. 300-OlA) i 7 v ^ ^< > h (MPLtTDM Emulsion. RIBl 1 nrniunochem Re 
seach Inc.) i ^/I^ L TO. 025mg/ml® TNF- a -/gfg L > ^ 0. 2ni I ^ )!I 

SS{c5@{cr)rc oT^^i^g L/Co g © fe^(D2iiFBm icTNF- a ^ feJS 
L T 7 - X h L 0 $ ic 7' - X h CD 2ii m m ic PBS {c m L fc 0. 025nig/in 1 0 TN 
F-o; ^feg Lf;= SiifcKjfll L. JiE?i4'®5iT.NF- a h h Igr ii-^^ (^5fi^iJl4) 
f^£t^ELlS.AeT-#.ti:i L rc o [H 5 0 (CTFTct 9 (cTNF-a (c>f^t t Ig r tjiV^mt< 
±#LfCc :^^feg03B^{z. + y 7 -7 0 ^ D^M^IX 0 tii L . (IIS6fii2 

4) (itAtl>PEG(CTfflSSI4^ ^^^yij K - "7 ^ f^li' L fCo M^'^omm^. 
l>%n^-h<2blim/^\tfii> s.^ . ling/ini®G418. 2% 4^3^ M iW . HCF (i7 
• 7 7 > ) 5 % ^i^UD L /-ciSite (HTtl^lg, -X • ^n->^^n-:^>/^x 
^-ACM-B) Ci^lRL. =&wel lTo96/v7 U - h 5tiE LliS L fco i§S 

14Hi(C(iii^60.%©welliC3o,ji-x)<:t Lrco tSS±rf^ (^ill7i|14) JCf^i^EL 
I {C ci -3 T t h tn; g * /^ 7' 'J K - ^ CD X 'J - — > r;^"' ^ fi o /c ^ TNF- 
a ^^^^St?^TO. 5/^ g/mltcfpIR L 967v7 U - h {c50/^ lTo5t/i L ^ - x 
y y Lfz^ ^ )l ^ ^ 'y^' - ^mW-tn."^ V y a y ^} y J ^^tjiW ( ■> rJ'' v . A-01 
70) *-ffll^TTMBZ{z=!: (9li^tB Lfco Pit±J^.B.?.<^$^2fSJii±® D^iTt.^ ^ g ^ !i L T 
^mi/Co (lt4^x;l,cD|ESS^96;\7U- Mi?^ L. IMDMic lOJUFBSi Img/rnlCD G 
418i ^-^.SD L rci^itfi^fflUTl^s L/Cc i§«±«^ELISAT-g?|/f L TNF- 
a ^^^,1iilj/ST0. g/miiCl^iR L96;\ 7 U - h (ClOO// lTo5t7± L 3 - 

>^'LfCo •> y-Hf.jiliSfA t hfeSi^'nyiJ > A Southern B 

lolechnology Associates inc.. 2070-05) ^ffl l^TTMBZSi cfc 0 tij L /Co Piti 
>:1.3SO^^]2f^J^:^±cDDS^Jt^g$i- LT*i)^L. 2{i(7D7i;UT t h Igr c IgA 
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+ / ^ V t7 A ic fc•^.^TTNF- a ^WM'mzti L T . tJilll^^fi^ c hi g r i^i ffi . 
J:#;5<iE£ C C > ^<fif IS c -tirco ^ /; C n O + / 5 v 9 7. ^ TNF- a iiltSfi^ 
^ i: c h f* 1 gM^) I) I ^ !5 1 gG ^ '^.l t ^ ^ W 7' U K - v ;i< <# n -5 C i: 7j< 51 

( 3 ) tg 5t .(^ t ^ c h ! gMfct I* <D IS! }# 

(^^Si?iJ67-(3)) Tf^Sy o n/c^.y xCLHl.3-10 (TT2FES^ p - >LH13E6 

^y^-?60X) ct CKCLH13-18 (TT2FES^ a - >LH13dfe?^. +y^iS305^) 
ic t1 L T V H' > / 'J ^ ■> K ic i ^ feS ^ n o r; , T v':^ > h ( MPLtTDM Emu 1 s i 
on, RIB I Immunochem Reseach Inc. , R-700) ^ 2nii ® ^' □ d T^ ;b A • :f- 9 J - 
il (2:1) ic ;^ L r; c. ^ <D i v.^' n\v\\ ^ . i m 1 cd ^ n □ .t« ;U • y ^ y - 

(2:1) iZ'/gS? L ling®GM2 {'y^'-. G8397) Soi-^Jilmg ©ASlALO-GMi 

(ISOSEPAB^ 65/12) ■> L.rcc, 7- Xiy 7 7 X ^ icf^ L . □ ^ 'J 
-x/<.-i! u - ^ ;cTl£^$ i±r:o PBS^ ^ .ti^-niinl^.j]n L fcl^Voriex i ^ if - 
^ffl l^Til^ L < L > :-^:?l/^^tll|^ L fc. GM2i ASlALO-GMl <!: ^ t^f:!f!S?e^ 
^^gM# L o r 00. 2ml^Si§3[H]4^ y 7 -7 9 XCLH13-18(C ijflllj^ . ^ y 7 
V ^xCLH13-10!C!ijSTic^ti€-.nfeJ5Lfc= SiifiSKn L > .ELISA^ (^5S^|J1 

4) i-?ZE T^•^.^. yii$(i®±#^5ilS L /:c 77- > U t •> KGM2^) i) 

iiASlALO-GMl^x ^ y LTS^/g.nili L. 50^ l^oELlSAT U - h 

^ y - ;b © ^ y u - h i^. »n L J1 M i L rc , 2 ?'o 4^ m it T ;u 7- i > ( BSA, ^ 
'J X > ;H*m) ^-gsjo L rcPBS^200 xi 1/weir^jD L ^-ST-SBt fal 7- d -y 4^ > 
/ L o i^t m 4 % 4^ 3^ m iS ( FBS ) ^ L r: PBST . 1 OOfg ^ fx L /c ^ 
y 7 ^ 7 xmil ^50w L4'CT-B^Sj[E L fc, 'Sc'^'m. L^BSAitJD® 

PBST^Rffi^ L ^ •> r--tr^i!gti; b r Ig.Mtat;^ ( Biosorce. AHI0604) 
^50// 1/wel li^^D L3B#FBimST]5j^l L r^c TMB^ ^^D L 15^]^tD $ ii /: . IN 
^^5i5tl§^yi?s^D L TSJ5<&(?± $ t!-/;, 450nra!c (:f ps TtJg ^ S L. ^ SIBS i L 

^ i /U 115 7t II ^ iiiiic U r K fi (7) ± # ^ J)< + y ^ -r X CLHl 3- 1 8lln it 4^ 

(73 }a 7 •> T n G,\i 1 t h I g O IS m ^ 1 5 1 !C , 4- y 7 -7 X CLH i 3- 1 Olln it * CD 
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GM2 b h i g .y $± 5 2 ic r ti ^ n t c HI (Ct T ci: 9 (z , il y -y >) 7t •> K 

^ fegT o C c= ic o T . K (m (c It ^ 6^ m: t h Igx/ {a{*fi(D±#7t)-ifiilS^ ti/Co 

^ t}< 51 IS e tl o 

C (7) 9 (C L T (# b til) 77' > ^'-^ ij T >^ KGiM2« i> IWiASlALO-GMUcMt -i) 'c h 

f* (2 H I V0 it n ^ y 7 y - 7 i- o /-t?" >(D /^it Wffl i ^ ;i b n ^ c 

( B ) 

( ^ Stt (?|J 7 3 ) i c ^ $ n f c S T ^ $ n r S C 2 0 ii )t J# . II II ^ a -1; ^, ^ 
73) JC/TS nf:;^STf^^$ tlfc rW23Sff>T-«J#. Sil^^S.-r ^ S> -5 iMi^f- d , 

a; fi rT->.-€- = ^ 7^ □ : c * -t) 5) -D I Ji li ® FeI 0 3^ C ® 

^^iz^O. SC20irK-^fS}^ L . W23B)tM- ^f«J^ L ^ fiia^>v ?i o l^ T :^ ^ T 

Tc/KO) ^< ti ^ > f# $ n ^ o 
(1) y y 0 X(Dm^Fr 

tt. ±l^(D^illzX'om^lfztil89?L(D^^x{z-^^^X. Ji(T®4li (A 

) ~ (D) (DmtH^n^^. ±iE. (D^no:)^^mtzt i\m^)^^{^^itt\ 

/£^tiiIol^T{i'\x^^)^l^(iifiMT«^) f@ ( > > Tc/KO) O^^^ 

t hSI^Oi)^ !c J: oTJzi «9 B ') y^'lrt<^^t t fz. mm^(D^t^^^ 
liiK^6^f}< t h Sll^^t'i tin 

(.\)sc2omnmmmti(Dtz{6. ^m{^x^mmLtzdHMz-^\.^x cmmmes-i^ 
))tmmuyj-/ivpcm^f(^ii^ fzo mm Ltz-f^ ^ ^ - lisczomn^m^u 

D14S543T A § o 
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(Toinizuka . Nature Gene t i cs, 1997, I?ilE ) T ^ -5 o 

IT T re o 

Z n ■^(Dm^fT^z ^ 0 189Ei4'20E*< -> > ^';Hc/KO{i{*T« o i 5|£iJ^$ tifzc 
-> > /;Hc/K0flif*HK83 (5y ^ ^) cJ: ^ 50 1 ©Ifn?^ ^ t^S? L . 
/c J62 y lOO. 5M EDTA (pH. 8.0) ^JD^/Co C Olfll^g > ^ jf-Uffl ^ ^ 
- 7-i;.ff L /c(t. 400/i 1©MS7K^JD^: 30|j?^t«c e 'ii3lOX4^8^illfil^(FC 
S)^BC2X}ig©PBS^jDA> SEROMATIC-2 (KA2200v -i^' ^ t± ) iCTiS 
'Ultzo jl'D<t±/f ^1^ s ^ of o /-cfS (caf5^!f:?i L Staining Medium 

(SM: ImM EDTA. 5!!$ FCS. '0.05% Tvitr h 'J '^A^tCPBS) <^DD^T^SiI 

cOFc-block (PharMingen. 01241A, ant i -mouse . CD32/CD16) ^ ?)D^ T 1 B$ Pel 7X± 
-CHlLfCc lB^PBllli§m\ e -ilcPE^ IS ^ tl /cant i -mouse CD45R/B220 (Phar 
Mingen, 01125A) S.O'FITC.1ili $ n/cant i-human lg.M(Pharmingen, 08074D) ^§ 

le® ^ 9 C2[E]?5fe?^ L . SI^BT(c200 xi 10SM{C!^:?S L T5Kft'mWl^ffflBS^&^f 
>7;i.i L/Co 7 n --^^ h y h 'J - (c J: i> s?t)T tiFACS-vantage (Becton Dicki 
nsontlS^) ^{^fflLTfT^/Cc ^OfS^^ ([1153) {ctj^Tc v ;^ fet {2|c M H » 
(KO)li<* ([l^iAH/AH) ic:3oL.^T^iB220[lf4lBflaf 4-^-t,B U >^°Elc;i<?f 
LniU/-;)^ -> > :?';UTc/KOI@l* (S^AH/AH, SC20) (c i ^ T B220. t h 

ti^. •> > /;UTc/K01l*(cfci>T15SC20ir>T-®2?A(- J: 0 B U > ^ © 75^' 

■> > //Hc/KOv 0 ;^8li{*. HK7 ( 18ji<^) . HK38 ( 13ii^) ^ HK45 ( 13ii 
^) > HK47 (I3ii^) . HK50 ( 1331 ^) . HK61 (13j§^) . HK78 (17Ji<^) . HK 
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83(17ii^) ckOfSlfllL , [in?!* t h ^/ ilzig. c h r il^ig ^ (^SSf^iJ 14) t 

10 4(if* ( ■> > /;Hc/KO> (5]Ji|®i^c-^ i5 . 13-18ii^T^> -5 ) J:*9l5Jf#L 
rcii?f '/ X .till?- (^SIf?iJ75) C;^L/c:^ST. x r gs^JiiT !c 

L/co PBST-^r^ L 7 xfegr p 7- U > 7 £ii?t(4: ( ■> 14280) ^96 

7vv-<-^ n^' 1- -T'u- h!c=: -x^ yp'L. ^^ti^mm (fbs) ^ja^. ^cpb 

'J > r BiK(^ (Caltag> M30107) ^JJD^T-r > ^ - K - h L/Cc 7 b- h 
L ^ ^^UpT 4- •> ^--tfSKc L TTMBZ ^ y h . ML-1120T) <DmDU 

^ X ^ A y i^^'n 7" 'J > IgG (Pharmingen. .03171D) ^FBS^^Jn L T-cPBSTlSPf 

(11154) {::^To ll*i;^3:&lg!Col^TalJ^g©^i£]^gtJ^ Lrco •>>^"';b 
Tc/KOfil$© h r u iJ^i=Iiiij^ litTtf^SII^XS ^ 7^ n fi{*<D ^ 7 X ^ 

L /c^^. ^TO •> > ^•■yHc/K0jii*{C3bH>T V X X/ ||(3:t^aj ? 

nf (iug/m\pjT) . 0 X 7 mmj^cDw-i^jmiit r 7 mm^cDi/iommr-^ 

■o rc c. t ^ > •> > ^''^ ;l/ Tc/KO<i ® ifE it * ic ;fe i ^ T !3 :^ 5t <^ 5> t 

?g(?iJ29) il5l*i(zifll?i4^ t h r 7':? ^XiiiS?ELlSA?£{i J; Offlil^L rco -t 
O'^^^ (1155) «C7]^To .i:TO •> > ^';UTc/K0<i{$!zfcOT4fl®h7 -9-7' 
7 Z fcii $ n o 

2{i{*® -> > ^'•■;Hc/K0{i{*HK45 (5^ >^ ^) . HK108 ( 3. 5 y ^ ^ ) ^col^ 
T. PBSiCO. 25nig/inlCDitg-(:/^^? L t h IlE 7 /U 7' ; > (HSA. •>^'v. A3 
782) 0. Sinl^O. oralCD T ^ > 1- ( T i I erMaxGo I d. Cylex corporation. G- 
1) tm^ L^cDQ.lml^f^T^^LtZo ^SOBg', 8Bi. 15Bi<DCrL^ 

1 6 6 



wo 00/10383 



PCT/JP99/04518 



-5 c c tt; $ ^ o 

gi^ L /cltl89E® -7 ^ X {ioi>T. Ji^TOdJI (A) ~ (D) com^fr^n^'. 

(A) SC20^ f^Un^kPt(DfziD. J: 0 HSl L rcDNAtio l^T (|IS6i?iJ68- 
(4)) i fHl^i/i^/ic-PCRPt/T^a o tzo isffiLrcT^^v - (i 8020^1^-1^^6^ 

ni:D14S543T ab i)c 

(B) \mmi^i^n^i^^fzi^. ^mw^^'ommLtzMMz-oi^ximmme^- 

( 4 ) ) i [H] ^11 4- ^ S T PCRP ^ <T re c ^ L f: ^ 7 -r -7 - ti W23ilT )t 1^ M 6^ 
^iD2S1331 (Tomizuka i , Nature Genet i cs, 1997, flJIS) V^^o 

(C) t h ii^JJSilS® /ci6. 3~6ji^®^<i<$ J: ^9 r;;^llE L (IISS0^iJ68-(4 
))iz7fs L /c:^yi cELlSAII?t/T^a o /Cc 

(D) h h /c il^MIS® 3~6:i^©§flli*=i 0 ^nn L (^SSf?ij20)!c 
^ L rc T- EL i SAS? ^ir ^ <T o rc o 

J; 0 189E4'20eE;5Mfi^T©)!?liTTPiteT « ^ ^ 7' ;UTc<!i 
{tr ^ tm^^tifzo t^ih^. SC20ifrM-, W23iTK- a v xji{*JzfeoT[5] 

(3) ^■■7';l/Tc/K0-7 xcDj^?*fr 
20<il*(D:5'' 7" ;UTc^ xODNAicoi^T (||JS{?i)49) S O' (IIS£^il58) i Pj^i 

(;Ht^' >ft?tiT^fT^^. -^oxmm. Kmm^=^xm(jyitm^%%\^^ Liz. 

2iH*(D r 7-;UTc/K0-7 XHKD 5 (91^) . HK190(6ii ^ ) <fc {%mm 
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85-(i)) t ^muyj^-cm^ l tz^mmmf^mmiz^K^r 7 d -nt y h y h u - 
iz^:E>mm^ (■^mmsb-u)) tmmizn-^fzo mmi^izis^^rmo 

3m{t(DV niTc/m^ ^ xMii i\im^) . hkd4 (GjI^) . hkd5(6;1 
. h 7 mmm^mm(D^i^mmti ^•naeomg/ u 2oinig/ 1 t- o t h x/ ii ^ 

t b 7 mMm^iz (ll]54)ic^ L rc -> > /;Hc/KOv x<d h<D t |5]W 
T5)-o/Co ^'iiC. cnii31i*{Cj]D;l. HK190 (4ii=^) . HK192 (4;li^) 

t-oi^Tiniit* c K /c ii-g^^(*sie?ij20)> vc?^ a |s■^^;^J.:|-f^(- 
^^;^STt^^±i l re, ^ ^ xm-i^m^ (nmmn) t^SEi^ELisAsT-t^tii l /co 

PBST- ffiTlPv LrciS -7 x^g^- a 7 u > xm^i^ (Caltag. M33600) ^%7\^ ^ 
^D^^^-^b- hlZu-T^ >/L. ^fi#i^ifiim (FBS) ^tlD^rcPBST^ 

mLtzmmun^m^s 'Xi^n- < ji ^ iy y - -^immi^i^ ^ x y a > a 

lIKi* ( Cal tag> M33607) ^mA.X -^y^s^^-hlfzc 7°U-h ^/jfe-/^ L > 
-^^UtT^ -> ^--^r-gKi LTTMBZ ML-1120T) ®-^jD(^J;0 

il^Sa^ 450ninOPS^^T-!¥fffi L. mg/ $ nfc}lJ^@£^D® A II^IfoIgG. ( •> 
^'•7. M6034) ^FBS^-^JnL/cPBSTg:PtS^{C#|FvL^cioCDcribljf LMiff^^® 

c n ^ y 7 ;Hc/K0v 7 xim)14^{cfe-uT(i. ^^ni: t h jTtl^^Ji^ ( t h 

A 11^) o 1>(S t r 7 il/v 7 X A il) J: 0 t ^ ic ^ i| L T l> ^ C <t a<7i^$ n/Co 
^■"7-yHc/KO^ 7 XHKD5 (6ai^) J^f^jsgilL. ( ^ ^ij 85- ( 1 ) ) ifsJ^ifCM 

141mg/U t h 7 m : 61mg/U t h 7 3IJ : 119nig/l . t h 7 4iB : 8.3ing/I 

2fi{:jc<D ^- 7 ;bTc/K0-7 7 XHK77 ( 20;i ^ ) . HKD5 (10j@^) Izoi^T. PBS 
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lz0.25n/m\(Di^f^r-mmL t Hfll/ST;l/7'; > (HSA. v/v. A3782) 0. 
5inl^0. 5ml® T V ^-^^ > h ( T i I e rMaxGo 1 d, Cytex corporation, G-1) t M 
^ L ^ OO. Iml^J^T^S L rco fejSOBi. 8Bg. 1 5 B § <D C n v ^ x 

WSk- t h KmVii^mi: (^i5l^iJ23) i |5]^(cELlSA/iC J; <9 /fl'IS L T'Co ^<D^ 
(i]56) s (057) ii^tc HSATfeS L /: y 7";Hc/K0v ^ 7.® pfif*® 

1 5 B i jia/iiifcoTi5iHSA- t h 7 mviwmRL^msh- t h /c mvii^ 
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{4)^'y' Jl Tc/KO V -t? 7. ( A 1 ^ f* ) CD M .ffr 

y ^-^U Tc/KO ^0 7. {%mm S5-(3)) !; fc^l.>T v:; 7. A IS {5 ^ fiS 13? $ 
n T I ^ 4- . ^ © JO Ifil ft ^ !I V -5 X A Jfi > ^ M Ufia-?. i: L T ^ m t X 
, x(Dm&ii± Ig^lti'pO) mm X- * o /- . J: U ^ 4- t h ^' CD 
^mco/c4Di:!i^^-to^9;^AIMige?t;^SS^l:1--5-h-;t>5MSn§. 
iE#^'>;^i:J:bt^<LTvr77.AII*:50^CDlMSL*^f|ilL4t^^^ii:v 
*^'#r± t o Z A^JO b nx o (Ju b , J. Immunol.. 1 36:2684, 1986). 

^ 0 7.j^^^,(DmB^mmcD^^^ igAi $imB^z-^mi^izigmw.t^*^^ 
^ & t i z t m V $> o z t -:> tz h . mtz). mm^ts^m-^it^ 

iit ± ^: £ <$!) ^ A 1 II (^^ ij !i A 2. A 3 II ) is ^ ^ i:' 1^ & ^ n 4 l^ (Ju ^ . gtj • 
IB). 1-4 40-0. A I fo^NX 1^-7^7 ;^ igA II®±4i55ci^Xfe o A 1 $1 

^ is '14 41: $ tL X o i: % ^ b n o . 

Ai'^^^^^ (^5S^[| 85-(3)) i:ifi$ti/c^-7-;u Tc/KO ^ -^T. 5ciEL, 
^zfjl Tc/KO( A 1 ^^^=^)%t#^ d t ^^'x^ o„ ^iiv ^:;^^;fc^v^x.'i. ifliTi 

4^ A 0 ^ 7i^- M L , T © {-^ ^ u !: t hK$ico%mii^mia-t^t^xhn 

= A 1 ^ ft: (3: ICR "7 7- ( -v — ;l/ X U >^ — • > J: 'J M A ) ft S 

i U ( Ju b , BtJ IS ) iz E « $ n ffi X H L . ^ ^ $ n /c A 1 ^ ^ ft ^ 
7-;U Tc/KO V^T, i: Si£L, y7-;l/ Tc/KO(A 1 ^ ^ ft ) ^# /c, h H tz i^' y' 
^l- Tc/KO (A 1 ^^ft)St;'=-ii > h □ -;L' ^ L X 7' Tc/KO ( A l^^ft^^n 

^> ^ I Mi if 4 M ) feMt 6 la t h K II )® S T 7 ;^ A IS Jt *: ?1 ^ L 

(^is<?y 85-(3)), mz^^i 1 1 iz t-r^mitiz ^^^-x ±m$Miumr^ti 

5 lIftcio^(D¥i^MI: ^Itl L /ciiiSmii. y Tc/KO( A 1 ^ ^ ft ) A^' 93^ 
^ y ;U Tc/KO( A 1 ^^ft ^ □ ^ ^ ^,^ (iij^^)^.- ^ ± _ 

5 fi ft 0 ± li II ® ip ij, y y jc/KO( A 1 ^ ^ ft ) 558 mg/ !. ^ 7' 
;U Tc/KO ( A I ^ ^ ft /\ X P * 6 I !i m? i M ) A^' 525 rag/ 1 X 'J ^ .W. 4 ^ li 12 
it) 4 o /c „ 

d ^ b CD (i y 7- ;U Tc/KO(AI 1^ 5i ft ) (I l > X v 7 7. A Ifi CD fJi U 
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'> u , ^ n ■<£ m o iz t h K mo:> mm v ^ )\/ 1)^ /ju l c «r ^ 

L T c ^ o . 1" ^d: ^ *j . A i ^ 5ig CD ^-ij ffl li h h « Si & D'' t h S Jli *^ b ■S ^ 

( ^JEfi^y 86) ^' 7';Hc/K0v 0 7. b CD HSA?^^ 6*) t: h M 4 y U K - v 

{ ^S£i9J85) tl Si 1.^ T HSA$^g C J: U {* fffi ± ^ (i ^ ^ n /c 5^' 7';Hc/K0 
7 7. fii* HKD5 J; U mHSAH h mi*.^ 4 U K - v |x i# L /c . 0 ^ ^ 

ft 30B g II ^: . ^03Bm!I £6^024) II E «c L /c 7? i£ T- y^ f 

y y K - V ^ f'F M L /c, G4 1 8 if □ □ ^ - m n /c ii^t] 3300 X ;U CD ■± m 
ELISA ( 14, 61) ;i i: ij ^t/T b . r M ^ . 1 1 x A^' HSA?^ ^ 6*1 t h 

u III^ e . 39 X HS A?t ^ 6*] h h V m ^ 'It T' ^) o . in HSA b h r $1 ^ ft © 
39 ':7 X ;u CD e) , 1 4 X ;u t h /c '14 T- ^) ij , jfe CD -^7 x ;Hi v ;^ a 
■tt T' -9 . ^ /c, © 1 g$l !: o v^ T II B# (I '14 CD -t? X ;ni /j: o /c, z 
n b CD m ;i , HSA?t ^ « ^j: ^ :^ t h Ja ( Y S II L'' /c $5 1^ b €> ) S 

1- o 7' U K - x' c?'' 7' ^Hc/KO V '^7 7. i 'j IX ^^f• $ n /c i: c 5^ L T 5 . 
$ ^ il . ( ^iSC^y61- (4)) JI^AeiMfiCD H h Y 11-9- /7 7 7> ^l^iii-r ^ELISA 
S? Ifr o /c ^ ^ , 7 X Y 1 H 'It , 2 x ;i/ y 2 ^ ft . 5 -i? x ;l/ y 4 Pi ft 
T' * ^ - i: /T: $ n /c . -f-*; S 65 4- 3 □ - > CD 1 gC/ «: 7' K - V 5: :S 

IRII J: U It 7'^ □ - X > 7' L . ^ © ±it ^ H^OtejflJj^ (I L /c, BlAcoreil 
S ^ ® y V Z ^ > ±t DS ffl IN ^1 W ^ ?^ ^D ?i ^ fc^ i t>' 1 it y 7 K [I 
J: 6 ii 1. IxlO'o*^ 6. GxlO'" M-'-C'^jo/i^ t ;b HKD5 J: 'J t# b /c M 
HSA h h 1 gG / /c m ^^ ii HSA (I ^ L T f± It O - t $ ;n . 

(UlSfi'yS?) ^ -tr >y h ^ 7 -$7 - ploxPHyg. p 1 oxPbs r CO f'g |^ 

i':^T (^is^ys?) ~ (^jiE^y 103) h^di^^t. t h fitf* a igii . /cigfiig 

{E?777«^-'&7n-r:>7'L/it: hAXj^ifef^A-HAC, k -HAC <D fl^ S C 
Ol^Ta/^Oo ^fjllii. il^i^ ^ n/c^ HAC 0V 't' 7. {@i^v/s(D# A. HAC {I 

;a s n -5 t h m jHe ^ CD V 7, (|ah* (I €) ?e g^i . hac cd =^ ;^ 7 ^ '^7 z -7- 
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M ^ CT) ii C O ^-^ T 31 ^ o . I C i: 7p: ^ n o W.\C m A 0 :^ iX^ '> ^ 
fflmBS?:(1 58, 121 59 !: m.i^ b , 

t: h jft f* ± Cre Ifl ^ A SI 1^ CD IS S ?y X- o ! oxP id ?ij ^? A T -6 f:: ib 
(Dti^V V ^ - ploxPHyg. ploxPbsr $: T ® J: 9 U T M L 7c. t fz , 
iy izH U /t i 9 , KB # ii U <D ii M *e o /'c Jt" V x 1- 7" -t U ^ 3 > T' 

t =k 9 . Iw ^ © t 7 h ^ :5? - !: li PG K 7° □ ^ - ;:»^ ft # (j: C 
PGK 7' □ t - 3? (I J; o T li ? n ^ # GFP il ^ ^ ^ tl ^ J; 9 (; IS L 
/c . ^ T. PloxPHyg ©{^l^iloi.^TM'^-S, 7^7. 5 H pBluescripi 11 SK(-) 
( S # IS ) ^ $!l PI P ^ EcoR V ( - 'J > - ) T? tj] if L . m > S -fb » ^ C 1 AP 

( ^ /hfii * ^ 7 ;u 77 'J S5i u > ® p ^ , ^ ?@ iii ) ^m^\x . 50°c t- 30 ^ 

Si^L. tj]fT*5^ U >S{b L /c. ^ n il . ^ -7 7. 5 K pBS302 ( i^' 7' 3 ) 
ib iiy PR SI ^ Spe 1 i: H i nd I 11 ( ^ - 'j > - ) c to U iti L T DNA B 1 unl i ng k i i 
T'¥-?i* Jg^b L DNA »f )t ^ . DNA Ligation kit ( S M 31 ) ^ffi 

T 7 -r y - V 3 > t . n > b° X > h -tr ;u DH5 ( s j$ ) ^mna^i. tz {-^ 

^ 7 ^ K PBS302HS). ¥ ?l * 5S -fb . ^ ^ ^ - 1/ 5 > jf^ K Is !i . 

h (I >^ CO 7' D h □ - ;l. !i t$ -9 T ^ /c . , C CD ^ ^ X 5 K *J PR ^ ^ 

Sail ( ^ - >; > ii- ) T't:Dff > sji 'J ymitL . y ^ 7 ? k pckputo (whitehead 

INSTITUTE. Dr. Peter W. Laird h"^^) hUmmm Sail ^ Xho I i^- 

V y ti-) X' m ') ih b tz PGK y a =c - ^ m )^ ^ ^ o - - y y L , 7' ^ 7 < k 

PBSPGK302HS ^ m tz . 1 CD 7" 7 7 5 K U'^S^mm EcoRl NotI - 'j > ij' 
- ) T' ^ L , ¥ ^b B$£ y > K -fb m . Not I U > ^ - ( S ?i it ) 5: 7 ^ y - V 
3>L/c (•:/775K PBSPGK302HSN), 7'77?Kj|l-133(^II5:k:# 
E ^ gp E H - g( }t J; U ^ ) ^: $ij PI P ^' BamH 1 ( ^ - U > - ) T' 9] Kt 
1" C h J: o T 7' □ -7 ^ V > B if 3i fs ^ ;^ -fe .y h t;0 9 tfc L . * 
5: ¥m-fb L /c. 7"^ 7 ^ K PBSPGK302HSN $ij PR P ^ Sa 1 1 { ^ - V y t) - ) 
T- to L ¥ * ft . -f 7' o -7 1- V/ > B IT ft ig G ? ^ -t 7 h 7 □ - - > 
7' U /c ( y y 7 5 H PloxPHyg). 

■iX «I . PloxPbsr CD{^I^ O l^ T ili . ^ T ® ^jj !: . ^ ^ 7 ? K pBluescr ipt 
11 SK ( - ) {Mr^m) CD Sac I SIS fy. il ± E CD d: 9 !: L T S f i 1 U > ^7 - IT* A L 
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, Sf i i V > ^ - !i . W T CO fie JfiJ (D ^ V 3- DNA -5: ^ L . 5' ^ ffl ^: U > it ft 
L ( ^ (i ^' 7 -f ^ - il g It 
( S f i I U > ;^ - ) 

5'-GGCCGC [A/T1GCGGCC-3' ( ifi § ^ 7 5) 

ICD-y y 7^ ^ \^ ^%mm-m BamH l ( ^ - ' j > ^' - ) T tj] rr . f]5i U > ^ -ft L , 
y -7 7> ^ H pBS302 ( ^ 7" 3 ) b $0 PI P ^ BamH 1 ( ^ - ') y :fj - ) X'W) ih 
L DNA rr K 1 ^ O - ^ > t ( pBSSfK302B), ■/ y 7. I K pGREEN 
LANTERN- 1 (^^3) O C 1 a I ffi !I ± E o !: Spe I 'j > - ( t M it ) 

A L . $!J PR # ^ Spe 1 ( ^ - ij > - ) T? tjj ij ii L /c GFP it ? ;^ -tr -v h ^ 
it ^i: , Spel T-^ifft, S$J U >®{l: L ^ 5 K pBSSfK302B !I ^ □ - :r > 

U ( pBSSfK302BGFP), Z CD y' y 7. S. H f J PI g| ^ Xbal ( ^ - U > - } 
X-mm ■ ^mMt^'^k. -'7 7. 5 H#l-134 C^tP^^Efrgi a {|£ - }§ J: 
U ^ # ) f&J PI g| ^ BamH 1 i^ - V y - ) T' tj] i; ffj L ¥ ?i * Jas 'fk L /c DNA 

if it ( 7' 7 h -y- V > S « it {5 ^ ;0 -t h ) 7 □ - - > ^' U 
( ploxPbsr), ti y V ^-7 ■>> - ploxPHyg, ploxPbsr CD^giifeUe 0(I;5RL ■ 

(^SS^J88) ^ -yx ^ > ^'^ ^ ^ -pHCF21oxPHyg(F), (R)(7){lF^ 
t: h 2 2g^fef*±©HCF2iI{E^^(l gX^ IrJ CO @ -b > h o ^ 7 (PJI ) !i 1 oxP 
jf A T § iO © 5? - y X ^ > ^ ^ -pHCF2ioxPHyg(F). (R) ^: J^X T 
© ck -5 L T ^ U , HCF2 iI{E?cO$E¥:&In]*it> hn;^7-^-fP^7*^. 
TD;'^7-^-t> V U 7 t^-h^^-mo:)fzS^ . (F), (R)t02:^lp](7D:$?-yx-f' > 
^" ^ ^ ^ - ^ {'F L /c . t: h HCF2 it i£ ? (0 y y A 5: W T O 7" 7 

V - «: ffl i> T PGR J: U tfiPi L /c. 
1ICF2-F2K; 5'-TCGAGGT ACCGTGAGAACAAGACAGAGAATGAGGGAGG- 3' ( IB ?ij # ^ 7 6) 
HCF2-R2K: 5'-TCGAGGTACCTAATGCAGAGGCTCTTTGGTGTACTTGG-3' ( ig ?y § 7 7 ) 
PGR (i . 1^ - x' ;l/ -y- -f ^ - i: L T Pe rk i n-E 1 rae r tt Si 60 GeneAmp9600 . Taq 
U ^ 7 - -t' (i LA Taq( S iiiil) ffj , -y 7 7 - ^ dNTP( dATP. dCTP. dGTP. 
dTTP ) itm {-'i 0:> %, (T) *c \\i ?g Hk t;£ o T JTj I. ^ . , ^ 0 )V'ik fl- (i 94"C 
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1 ^(Om^^fl'it. 98°C 1 0 fi; . 68r ! 5 ^/J- ob ^ ^ ^ Jl. n 7- , PCR M t) $: 7' 
□ T ^ - 7> K ( 7' □ ) SLL J!j! U /c m . CHROMA SPIN-TE-JOO ( ^ □ - > r ) 
T' y -di ia L /c . r ® ft . ;tHj IS 3g Kpn I ( ^ - :j > _ ) X' to rr L CHROMA 
SP I N-TE 1000 ( ^' □ - > T -y ^' ) T- ^r' ;u ii§ L /c . C CD PCR W\ =7 7. ^ H 
pBluescriptl 1 Kpnl (I ^ □ - - > ^' L- /; (pHCF2)„ J:): (I . f} V V 

^ -ploxPHyg /i)^ b siJPIP^ Kpni i: Noi! ( /k - ij > _ ) lo^p^^^^. 
DNA Sr it 5: t;j U m t ¥ * m , 7' 5 7- ^ K pHCF2 <D SnaB i ^5 !i ^ □ - 
- > L /c . LoxP le ?iJ.(D fp] ^? □ - - > /c HCF2 igfi?»fjti:(5l^fq] 
®t;CD?:{F). i£>?[S]«tO$:(R)tL/c LpHCF2 1 oxPHyg (F) . (R). He 1 . 6 

2 ]. 



89) - y X -r > ^ ^ - pRNR2 ! oxPbs r 0 S 
h h 1 4 # §fe ^ ± RNR2 31 {5 ? Jli; 1 oxP E JiJ ^ A T § <s^ <D ^ - >;r 
^ -r > ^ ^ - pRNR2 1 oxPbs r ^ m T 0 J: C L T f'F ^ L /c. ^ T , t h 
RNR2 iS e ^ ^ O y y A ^ J^Ji T © 7' ^ ^ - $: ^ T PCR !I J; U tf iti L 
RNR2-F10E; 5'-TCGAGAATTCAGTAGCTGGCACTATCTTTTTGGCCATC-3' ( K ??|J § 7 8 ) 
RNR2-R10E; 5'-TCGAGAATTCGGAGAAAGAAC ACACAAGGACTCGGTC-3' ( K ?y # ^ 7 9) 
PCR (i, if - V ;^+^^ ^ ^ _ -r Perkm-Eimer ttl^ 0 GeneAmp9600 , Taq 
/i< y ;^ ^ - -t' !i LA Taq( ^^i3i)«:^^^,y-^.y 7 y-^p (jM7p( Q./^jp^ ^CTP. dGTP. 

dTTP) ij^^#(7)±;®^^i3i^^^}:iI^^^oTffil^/-. -sm, -it -r ^ ;u ^ f^|: 94°c 

98riO#, 68ri5 35 ^;UfTo/c, PCRSffe^rT 

□ 5^^ -A K ( 7 n ) MS L & . CHROMA SP I N'-TE400 ( ^ D -> x-y ^7 ) 
T- y ;U L /c. ^ 0tt , PHP^ EcoRl (^-:j>^-_) T' ijD ®T L CHROMA 
SPIN-TEIOOO ( D - > X -y ^ ) T- y i^. ii U . - ^ . ^ ^ 7> 5 K 
pB 1 uesc r i pt 1 I 0 Kpnl g|i fi $!] PS g* ^ Kpnl { ^ - ij > - ) X'mWik- ¥ ?§ 
• ;l'7 7 -f y - V 3 - t IIJ: ij L- . $ «b Notl 1: Srf I 

'J > ^ - A L ^'c y 7 7. ; K 7 5? - [pBS(K)Sr] ^ j'p t . Srf I >j 
> ^7 - i: 1-:^ T O IE ^ Ti- 'j 3 DNA $: ffl /c. 
Srf I U>7j_; 5-GCCCGCGC-3- ( fii # ^ 8 0) 
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y -7 7- 5 K [pBS(K)Sr]t7) EcoRl SIS ffi C J: iB CD URimB^ PCRETrj^ ^: ^ □ - - 
y C^' -t ^ Z t V y' y ?^ =. K pRNR2 ^fl^^L/c. tJ y h ^ ^ - 

ploxPbsr CD Sf i I glMi i: Kpnl 'j > - Ct fi it ) lip A L . iliij H g# ^ K p n I 
( ^ - U > - ) T' I oxP Be JfiJ # O DNA Bf ^tT «: © ij tti U . 7' 5- 7> ^ K pRNR2 
(73 Kpn i fi ;c ^ P - > b , RNR2 )i a ^ (i x □ ^ 7 ^ "t > h D y 7 7? 
(pldlE^^tl© ( R. G. Worion lb . SCIENCE. 239:64-68. 1988) Ztt^m^^^ 
tlTi^SCDT-. i7 □ - n > ^' L /c RNR2 iie? PCR CTrii [q] i: loxPE^iJffi 

( pRNR21oxPbsr, lil 6 3 ). 

( ^Sfe^iJ 90) ^ - y X -1- > ^"--^ ^ ^' - pYHZ loxPHyg 0 {'Jf W: 

t: h 2#$fefe{*±© COSYHZ304 ( S-' - ^ x > 7. 1f ^ ii Jg )t^ g IS ^ E ^ gP 
•it^^if J: U ) y y A ( IgK^mom 30 kb > h d y 7 (i ©l) 
C loxP E J'J J? A -f o /c dt) £D ^ - y T- -r > ^ ^ ^7 :<? -pYHZloxPHyg 1- i;XT CD 
J: 9 II L T {^1^ L /c. ^ t". t h COSYHZ304 y y A^l^?: i-^JLTfT^y^ ^ V- 

ffi i^T PCR (I J; U if ifi L . 
YHZ-F2B; 5'-TCGAGGATCCGAT.\GAGAGATTGTCTT AAATGGGTGGG-3' ( 12 ^ij # 8 1 ) 
YHZ-R2B; 5'-TCGAGGATCCAACAGCTGGAACTCATAAAAGCATAGC-3' ( IB ^ij # 8 2) 
PCR (i. it - V -f ^ ^ - i: L T Pe rk i n-E 1 me r GeneAmp9600 , Taq 

U p< ^ - -t' li LA Taq( ^ ) ^: ^ 'vV A 7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP) l^mncDtCD^mm^i^r^'iJt'^Xm^^fz. -^It. ^ 94°C 

I ^(Om^^'ik. 98°C 1 0 # , eS'C 1 5 ^ t 35 ^ ^ ^ ;l/ ^T o /c „ PCR g ^: 7' 
D 5" ^ -7> K ( 7' 3 ) Mil U /c ft . CHROMA SPIN-TE400 ( ^ □ - > x -y ) 
T-y;UMi§L/c. r CD , $0 IS P 3^ BamHI { ^ - V y - ) X'tJimL CHROMA 
SPIN-TEIOOO ( ^ □ - > X ^ ) T- y ;U ili jM L . - 7^ , 7^ 7 7« 5 K 
pBluescripi 1 I CD Not I g|S fi ?r tliij PS P ^ Noll ( ^ - U y tf - ) T' BTr m . ¥ if 

• ir 7 7 ^ y - v 3 > t ^ 1 t t; J: 'J ^ ^fe L . $ ^ C Sac I I g-p & C Srf 1 
U > - ^ I'TT A L /z y 7 X 5 H ^ 7 ^? - [pBS ( N ) S r ] 5: fl: M U /c. 7' v 7 5 H 
[pBS(N)Sr](D BamHI f)/. C ± £ (D cosYHZ304 y 7 A ^i* PCR rr ^: 7 P - - 
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> ^' o C i: c y ^ ^ 5 K pVHZ IIH M L /- . - (7) 7 7 7. 5 K g| ^ 

Tlhl 1 1 I ( ^ Sii ) T'tJ rr • ¥ f& . Not ! 'J > 77 - ( ^ ® ii ) ^ a L ( pYHZN)„ 
77 -t -y S -plo.xPHyg CO Kpnl ffP (: Noil ^) y fi - ( ^ ?i ) 

WXL. ummm nou c-^- u >77--) x- loxp le^ij 6: d.\a my^ ^ ^ ij 

ttL. 7*^7.^ K pYHZNCO Noll gPffiC ^ D -- L/C „ cosYHZ304 (D v - 

( If Is (i ffi g IS ;^ ^- E ^ r« 7j< ^ g J; U A ? ) . 7 D - - > ^- L /c 
COSYHZ304 A PCRSri^tD^fR] I oxP ig ?ij cD ^ fS] i: ;D^' i£ rS] t O © 5: ^ - 
^"x > ^ 5? - L T ^ ( pYHZloxPHyg, 116 4), 

( ^fiS^y 9 ] ) tl"^ V V ^ — pTELPuro CO |^ 
t h^fe^±iit: Kxn;^7ffi^iJ?:}fAl-o/c<ftco:/7ir-y h^^^_ 
pTELPuro Jii T (D ct e. C L T S? L /c . t: h x n ^ 7 12 jij , 
J. J. Harringion b ( Na t u r e Gne l . , 15. 345-355. 1997) (I 4: "b T PCR I: 
i'J^^L, y7;^5K pBluescripi li SK(-) {^n^) (D EcoRV ^Q.[Z^ 
^ - -y ^' ^tz ( pTEL)„ ?^ !C y ^ ;^ 5 K pGKPuro ( WHITEHEAD INSTITUTE, Dr. 
Peter W. La i rd b ^ ) © EcoR I gp No 1 1 §P !i ^ ^ , tiJp^^^Noi! 

T-tD U * L/C DNA iT>^- ( ^ - D v ^ -> > » ft if g ^ ;^ i: 

7 h ) y V 7> 5 K pTEL © No 1 1 gp |S C ^' □-->/;' L /c (pTELPuro. H 6 

5 ). 

i%mm^ 2) ^ - ^' =t y 0' ^ 0 ^ -pTELPuroCD8A(F). (R)® f'FM 

t h 2§m^f:^±cO CD8A Sfc^^ ( I gic"^ l^g -tS x □ ^ 7 (PJl iZ ffi g ) !: b 
hTO;/7ie?iJ^}fAl-^/:it)©^-'!r'ri' y ^- ^ ^ - 
pTELPuroCD8A(F),(R)1: J,:J.T© J: 9 (I L T U /c . CD8A ? © $5 ? ;^ 

-t > h D 7 X D ^ 7 . T D ^ 7 - ir > h □ ^ 7 /i^ A^- :^ © /c (SO . (F) . 
(R)© 2 ;3 [p]© ^ -y T > 7A 7 ^ - L /c. *T. thCDSAilfe^ 

M©yy A^irjc $:J,:ATcDy7'r v-$:ffll^T PGR !l J: .J $s L /c . 
CD8A-F; 5'-TCGAGGATCCCTTTACTGAAGGCAAAGGAAGCCACACTC-3- ( Si] i-'ij fj- 8 3) 
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CD8A-R; 5'-TCGAGGATCCTGTAAACCCGTAGCCTGTCCTCTTTCATG-3' ( fiil ^'''j ?& ^ 8 4) 
PGR It. -it — V ;u it -r ^ y - t L T Pe rk i n-E 1 me r ^i^JUCO GeneAmp9600 ^j: . Taq 
.t: V ^ y - ilit LA Taq( ^ S jiH ) ^: ifl i- V 7 7 7 - ^ dNTP( dATP. dCTP. dGTP. 
dTTP ) <D h (D mm i'r 'i^ o X m Tz , . -7 ^ Jl 94r 

1 ^^m^^tk. 98"C 10?:!;. 65°C 1 0 t 35 it ^ ;U o . PGR ^ if^ 7' 
□ 7^ - 7. K ( :ir' 7' n ) jaii L /c t . CHROMA SPIN-TE400 ( 7 □ - > r ^7 ) 
T- y ;U -j)!, ji L . ^ © ft . $0 PS S# ^ BamHI ( ^ - ' j > - ) T- t;D L CHROMA 
SP I N-TE 1 000 ( 7 □ T -y 7 ) c- y ^l' ill: U /c , 1 c;) PCR Ifr in 5: 7' -7 Tv ^ K 
pTELPuro 0 BamHI i: 7 □ - - > 7' L /c. 7 O - - > 7' ^ n /c CD8A Y J 
Arri^^^t hf-D;^7iE^'jhfi]^[^©t;ffi^(F), i£:&[p)®t.CD1:(R)^L/c 
[pTELPuroCD8A(F) . (R), 11 6 6. 6 7 ]„ 

' ( ^fifel^iJ 93) - 7 h U DT-40 Iffl M ^ T' © loxPHyg ^-t-y h0t h 2 2§^fe 

LIF iEe?®-Cx0^7h7>y-VH>U/ct h 2 2||^&f*^>t4^ 
Jf-^ .5 jz. 7 h 'j DT-40 iSfflgg (.SSb. Nucleic AcidResearch, 26:3447-3448, 
1998 ) !; ± IS ( ^ !£ ffij 88 ) T- M L tc 7 - 7"' x ^' > 7' ^ 7 7 - 
pHCF21oxPHyg(F), { R ) ^ h v > ^ 7 x 7 V 3 > L . HCF2 il {5 ^ (I 1 oxPHy g 
^ir>y b ^^Xt h Z t ^Sa^/c, 

^7 h U DT-40 la © « ii 1 OX 7 V as M r» ( ^' 7 =j , iiL T FBS c IS 1" ) , 
1 X- 7 b U Ito rS ( ^' 7' 3 ) , 1 0-^M 2- y ;U ^ 7' h X 7 y - ;b ( 7' V ) ?^ iD 
L /c RPM 1 1 640 Jfe {^-y' 3) * T- o , *>] 1 0' fS CD Jffl SS ^ ^ "i^ iD RPM II 640 

Jte T' - 0 73t L , 0.5 ml (DI^?^i)D RPMII640 tgtteCSJS t , ^JPSI^^Noti 
( ^ - U y a -) -eilS^^b L 7 - y T -< > 7'^ 7 7 - pHCF2IoxPHyg(F) , 
(R) ^ 25-30 Mg J]Q A , X u 7 h n .tC U - ^/ 3 > ffl (7) ^ a 7 h ( 7 7 
K ) !: L . ^ -e l O ^ 5f 1 L , :Jr a -y h ^ i^' - > /•^ ;u -9- - ( A ;t 
7 -y K ) i: -t -y h L . 550 V, 25 m F ^ f^l^ T- IE E Ep JjQ L /c. E ?Si T- 1 0 fal 
il? S tt . 24 If^ IS 31 L ti , 24 IK? m . 7 a -7 -r > B ( 1 mg/m 1 ) t 

t- illi !: 5c L . 96 'A 7 U - h 5 i: a b T 2 M i.'il (T) m IK ?j| ^: 



177 



PCT/JP99/04518 

^^'(' O V ^ :> > B ffit ^7 □_>;:,. Puregene DNA I so I a l i on K i i 
( Gent ra System ?i ) ^ O T y y A DNA ^: fifi itj L . ^ 7 A DNA fliij (iR 
^ Hpal t Xho! (/<_i;>^-_) x- ^ ^ . 0. 85^ 7 z^' □ - ;^ y x- ^ m » 
SilL. - hD-tr>'UD-^7'f;l.^ - ( DuPoni ?± ) ^ 7 ;U ^ U 7 □ -y x > ^■ 
L /c. C © 7 -r ;U ^ - ;i Jd" t T HCF2 y □ - 7' ffi T ^ -tf > ^ 7- U ^' ^ -t' 
- V 3 > I- ^ . ffi (5) M ;l f* (D |B]' ^ o . HCF2 ^ D - 7" © ^ y 
©T/y-Yv-^ffilNTt; V^'^A^mmtLX PCR?:^T<.^, -rCPCRMifei^: 
» §J L T 7 > y A 7" 7 ^ ^ > tC i 0 If IS DNA 7° O - 7- ^ 1^ L /c ( 7 
■7 V T A , ?^ -fxf CD 7' D h 3 — ;KZ is ) . 
• HCF2-F4; 5'-CACATGACAAGAGCTCAGCG-3' ( ffi ^ij § ^ S 5 ) 
HCF2-R4; 5'-TCTGACTTCCTCATGAGAGCC-3' ( IB ^ij § # 8 6) 

PGR It. ^ y- tLX Perkin-Elmer ttM© GeneAmp9600 ^ . Taq 

V y -^'It ExTaq(Sfijt)^fflVN,/S>v 77-^ dNTP( dATP. dCTP. dGTP, 
dTTP) Umi^ (D t (D ^: mm^i^ IZ'^ ^ X m tz . Jt . ^ -1- ^ ;U ^ fif: 94"C 
l^CDifi^tt^, 98'C10|^\ 65-030 ^J-\ 72^1 ^ 35 ^ -f ^ ;Mt o /c. 9 
-y'x > ^ -pHCF21oxPHyg(F)©^^. ^MS [b] ^ A T' > 20 kb. 

mmmi^ Xi^X it 8.7 kb CD /■< > K tB $ n S . - y X ^- > ^' /7 ^ - 
pHCF2!oxPHyg (R)C0^^ . ?Mg [S] M ^ A T' ii > 20 kb. |B] M ^ A. X !i 9 . 5 

kb <7) /-^ > H ^ ai 5 n o ( m 6 1 , 6 2). +^ -y-' > 7- u ^- -Y -f - V 5 > 

:^-yx<->^'^^^ -pHCF21oxPHyg(F)!I l-^ X (i 52 ^ D - > cf, 
41 ^U-y, (R)iCfc^^X^i 60 ^ D->^= 28 ^ D- >;!,ig6^cDffifSl=:fl^^ 
f*T'^)-?/c ( tl^'tX HF. HR ^' O - > ^ 

(^M0'J 9 4 )JL 7 h >J DT-40 |iffl^t|3XO loxPbsr -fe -y h ® t h 1 4 § 

t h 1 4§^fei*ff>t SC20 ^ (51 Iff 1-5:^ 7 h y DT-40 Jill ( H g . 
Nucleic Acid Research 26:3447, 1 998 ; K 2P ± E ^ g|S . ^ BB - g{ if J: U 
^>%-) !;±E (^fiiSlJ-J 8 9 ) T-fl^M L/C ^ - y^ -< > ^'/^^ ^ -pRNR21oxPbsr 
5: h7>X7x^V3>t. R.MR2 E -? ® !: 1 oxPbs r ^ -t -y h X T -5 C 
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± IB i: [S] 1^ (C L T , fl?J PJl ^ S r f I ( IS ) T' ^ <b L /c ^/ - ^' x f > ^' 
^ ^ - pRNR2 1 o.xPbs r ^: h 5 > 7. 7 x ^7 i/ 3 > , 7' 5 7> h +>■ v > S (10 
Mg/ml) ^4 T T' ifi^ 2 iS M ^ b /c, llttt ^ n - > <b y 7 A DNA Jft 
ttl L -L J^A T © 7° ^ -7 - ffi T PCR il =k U |b] M 1^ A £0 [1] ^ o /c 
( U 6 3 ). 

RNR2-1; 5'-TGGATGTATCCTGTCAAGAGACC-3' ( MS ?ij # ^ 8 7 ) 
STOP-3'; 5'-CAGACACTCTATGCCTGTGTGG-3' ( i£ JiJ § ^ 8 8 ) 

PCR ii, 1f - ^ ^ y - t L T Perkin-Eimer tt^ © GeneAmp9600 . Tao 

U ;^ ^ - -b' li LA Taq( S?i5I)^ffli'^.yN-y77-^ dNTP( dATP, dCTP, dGTP, 
dTTP) # © (73 Jt ^ f^t^ il -9 T ffl 1,^ /c. . -9- ^ ^ f^|: 94°C 

^ D - > n{3 8 ^ n - > !i l^ T *| ii U © |^ 2. 5 kb © PCR M ^ ifi $ ri , 
H .^fl ;l b /c ( R ^ □ - > Df ) . ' 

(^SS^iJ9 5) ^7 h U DT-40^SS43-C-a)t: h 2§§^fe^(Dgp{5i^^«ltD»T 
t h 2§^fe{$^:a^ 1- ^ ^ 7 h U DT-40 ffl BS ( ^ g b . Nuc 1 e i c Ac i d 
Research 26:3447, 1 998 ; ^ tl5 :^ ^ E ^ gP < S EB - ^ g J; U ^ ) il ± IE 
(^SS^LI9 2) T-ftil L /c :$? - y X ^ > i7 ^ -pTELPuroCD8A(F), 
h 7 > 7. 7 X ^ 3 > L . CD8A itfe-^J^dt hxO^ 7SE?'J1:JfA1--5 ^ 
lli^T. T©JfAgt5{a:c2#^fe{*^l^^1-oC t ^U^tz. 

±iS h [5]^ (I L T . $)J P^P^ Srf I ( m jf tS ) T'^^^^b L /c ^ - y x -f > 
^ ^ -pTELPuroCD8A(F), { R ) ^ h 7 > 7- 7 x ^ V 3 > L . kl a - D v v 
( 0. 3 Pg/m 1 ) # T T' 2 Ji ii li^ H L /c . B ^ □ - > y y A DNA 

/c ( ID 6 6 , 6 7 ). 

^-y-r-f >^''A::i7:$7 - pTELPuroCD8A(F)ffl 

CD8A-3: 5'-GCCCTCATGGAAATCTCCTCGG-3' ( K ?ij 8 9) 

CDPuro-1: 5'-GCAGCAACAGATCGAAGGCCTC-3' ( BE ^iJ # ^ 9 0) 
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3^ - y X 1- > ^' ^ - pTELPuroCDSA (R)ffl 
CD8A-2: 5'-GAACAGAAAGCCACTCTTCCTTTCCAT-3' ( gfi J^iJ # # 9 1 ) 
CDPuro-2; 5'-ACCGAGCTGCAAGAACTCTTCCTCAC-3' { E ^ ^ 9 2) 
?a li. V-^ Jl^V- ^ y - t LZ Perkin-Elraer tt^cD GeneAmp9600 ^ , Tao 
U y 7 - -tr'fi LA Taq( 's S it ) ffl I ^ A 7 7 - ^ dNTP( dATP, dCTP, dGTP, 
dTTP) itmii(DtCD^mm^i^iZ'i}t'?X^^^f^^ iS^. ^-T ^;U^fi}:(j: 94-0 
1 ^^0,%?i^'&'^. 98°C10fJ;. 68°C 10 ^ 35 ^ ^7 ^ (F) 

f- fcl^T 95 ^ □ - 2 ^ D >. (R)ir^=l^T^i 160 ^ D- 2 ^ D 

CD, CR ^ D - > i: Of 

11 (Ulfi^ A CD. CR ^ P - > !z fe^ ^^-c. CD8A il ? M T' 2 # ^ 
© t:D »f *i ^£ Z o T 1.^ €) ;!)^ S 36^ ^ PGR S ?7 F i SH ^ l/f !I i o T P >^ /- „ 
( 1 ) PGR ^l/t 

2§^^{*±®3fi{^?SO-'#5yv-77©i?;a (06 8) ^Ji^TWy^-fv- 
^ ffl PGR !I i <J It tti L fc, D2S373, D2S113, D2S388. D2S133], D2S134. 

D2S171, i?o minmo y y ^ ^ - It HQS ^±(0 t (D ^ m^^tz. 

VK3 It if; ffl y 7 Y V - 

VK3-F; 5'-CTCTCCTGCAGGGCCAGTCA-3' ( ffi ?ij # ^ 9 3) 
VK3-R; 5'-TGCTGATGGTGAGAGTGAACTC-3' ( 12 3?iJ § ^ 9 4) 

Ck-F; 5'-TGGAAGGTGGATAACGCCCT-3' ( IS ?ij # ^ 9 5) 
CK-R; 5'-TCATTCTCCTCCAACATTAGCA-3' ( SS ^'J § 9 6) 

PGR (i, -y--v;H^-i' ^ ^-^ LT Perkin-Elmer GeneAnip9600 ^ . Taq 

.1-° U p< 7 - -tf(i Ex Taq( ) ffl l^ . <y 7 7 - ^ dNTP(dATP, dGTP. dGTP. 

dTTP) i3.m<^ (D h <D z mm^i^ iZVt -D X ^ Tz . Jt , 9 Jl^if^it 94r 

1 ^ •© ^ 14 m . 98'C 1 0 ^i; , 56-60'C 30 72'C 30 # ^ 35 -!t Jl ^7 o /c . 

is^^tme 8 iz^.L/z. t h2Sj^fe{$^:i/£{s^-ts-7i.ij DT-40 mm 

^ □ - > 521D4 (I fon^T li. ±T^r)v-;/J*^t^^t^^l^nT^-^|>^D(:>ltT. ffi 
[BJaH^^;lf^ CD i7 D - > (CDIO) (lfc^i>T(i. CD8A J: U t x □ ^ 7 #] !1 & i?^ 
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-t i) -7 - ti tt ± X m !k L X fz , ~i5 . mmm.^?^i-^ cr ^ □ - > !i « t > t (i 
± T © V - ;^ l<5; tb ^ n /c . ■ 

{ 2 ) FISH ftiprr 

t h 2 § ^ CD8A il ^ ^ T' t;D ISr ^ T i ^ o ' i: it ^ ti ^'J ^ 1" 

§ pGKPuro 7' D - 7- ^ ffl l^ fz FISH $: o /c ( H 6 9 ). iX- ii H ^ b 
(Nucleic Acid Research. 26:3447-3448. 1998) !: o /c „ COTl ^fe (□ 
- ^' 5 >|«|ii, 15^ fe) ij , 521D4 i JrblJ^ L T CD ^ D - > (CD 10) T" Is; > 

2 #^fe{**^iTJt^k L Tl^5 ^ h A^'^*^^. pGKPuro □ - 7- ^ * 

0 ;U ( F I TO ?! iii , % fe ) *i T O ^ 7 - C It tb ^ n /c. 1 © Z i: 
-yr-r^^'^^^-A^JfA^n/c CD8A m\i.^mt)^ 2 ^y^^V^m)^ CO'r U 

7 - ^j: o T v^ 5 z i: ^ ^ L T -S . = /c, CR P - > (i fc^ T li . 

pGKPu ro y D - 7' S ^ O V ^' 7^ ;l/ 2p I 2 !I I?. b 4a . :g: < ft -fk |£ - o T 
V ^ 4 i ^ C i: ^i^ij B§ L /c, 

J':A ± © ^ ^ b , tg [I ,ffl ^ ^ CD ^ o - > i; fc^ v^ X , t h 2 § §^ *s 
CD8A M a ? M T' to $ tl T v^ 5 i: M T' t /c „ S /c, CR ^ D - > T- fff 

^£ ^d: o /c C ^ b CD8A it ^ © $5 rf: :^ fS] (i > h o y 7 ^ x p ^ 
7T-fe«.i:%A^btio„ -Oi:^!:, l5¥;5lR]®:^^Hg^c(:iI{£?ffi(iioi^-L. 
4-[a]©ck9(:f^:5-fnlT-xP^7h-7>y-i/3>$:-r6^^T'$E¥^[R]^{i3^ 

(^SSiJ'J 9 6 ) - 7 h i; DT-40 ^Sa^'T-tD loxPHyg ;^-tr>y hfDfc h2§^fe 

± iS ( ^ Jil ^ij 95) X-n htl/z CD8A ii{E?llT'7^D>7 h7>-:r-v3 > 
L/ct:h2i:|fefei*irj^%^^1-o^7S'J DT-40 ijUSS CD ^ D - x: ± IE 
(^£S#!I 90) TM^i^ L ^ - ^x < > ^-'^ ^ - pYHZ 1 oxPHyg h y y '^. 7 

1 3 > L . COSYHZ304 -r' 7 A ^SJ5£ !; I oxPHyg ;^ -t -y h $: # A t •S C 

hiztnmr^Lx, mmmm ^vu {])^mm) x- ft u /c ^ - y x ^ > ^' 
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^ ^ ^ - pYHZ i oxPHyg ^ h 7 > 7> 7 x ^ •> 3 > t . -f □ "7 -f v > B (' i 
rag/m 1 ) ?f T T- 2 F=g is if. ^ L /c . » ^ □ - > b y y DNA ^ fit] it, 
U T J-:^ T 7' ^ f. V - ^ ffl I- T PCR 1: J; U [I] ffi ^ ^ f;^ i7) [5] ^ t ^7 e» (US 
4 

YHZ-2; 5'-TCCTCTTTTTCCTTCCTTTGCCTC-3' ( IS J-'iJ § 9 7) 
Yhyg-2: 5'- ATTATTTTGGGCGTTGCGTGG-3' ( iS ?ij § 9 8) 

PGR (j. -b- - -7 ^ i7 V - i: L T Perkin-Elmer ?±|^ GeneAmpSGOO t . Taq 
U ^ 7 - -t" !i LA Taq( S 7i ji ) *: ffl V ^ , y-^ -y 7 7 - ^ dNTP( dATP. dCTP, dGTP, 
dTTP) ;i !^ © t CD ffi ^ f^j: !I o T ffl ^-^ /c. ^ . it ^ ^ ^ li 94°C 
1 ^ © ^ ^-14 m . 98'C 1 0 # . 65'C 5 iJ- *: 35 if f ^ ;i/ tr -3 . ^ i? !i i U 1=g 
[5] *i A CD |W] ^ /-i^' T- § ( Y ^ □ - > i: ^ ) . 

i^^^r^TSt: h AlS^fe* A -HAG cDigIS 

- IS i£ l£ t:- le L /c J; 9 !i . ^ 0 7. cfi T- J; U ^ ^ !i ;!)^ o vj] ^ a < ^ ^ /j: t: h 

HeF2-lg A -LIF A^b^Sc'St: h 2 2#^fe{:$;^>t^: 
t h IgH # t' 1 4 # it SC20 ± (D RNR2 ii-{E-?Mi;lE|g^i±o Z t 

^ -t S h h A X ^ fe A -HAC *r |g IS -t S •- $: ^ , 

^ , g fi] ± IE ( ^ S£ #j 9 3 . 9 4 ) X' % h ri t^mn k w hp. .hr 

#^fe<*»f)tfc 1 4#§^fe^fr>t SC20 Kjt®i^^?:{S}$1-o DT40 ^n.-T 7' U 

(1) t:h2 2§^fe{*Kfjt^l4§^fe{*^;t SC20 KfncDfSi^^riSItt 
S DT40 /N'T 7" ij -y K © f'P M 
R^P->liy77.h-y-'1'v> S (10 Mg/ml) RPMI 1640 igilMT'. HP C 

□ - > -T 7 o V -r S/ > B ( 1 mg /m I ) ^ W RPM 11 640 ig llii T- ig # L . i -2 
X 1 0' CO pEj 7 n - > ^ L ia m . M llH RPM 1 1 640 ig lit; T- 2 [>!] r?^ L tz , 

^mmm^rb±r^^')m^^tz'ikr^ . -Jid 2tc X'i^ & lx h m peg isoo 
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( ^ - 'j > - ) 0 . 5 m I ^ 1? AMI ijii A , m 2 i^rs^' ^ y h x-m L < & ^ L tz, 
© m , iJi m RPM 1 1 640 ini 1 ml \ ^ m -i)^ li X -0 < V m ^ , m^^x ^ 

Jfll m RPM 1 1 640 iliJ 9 ml ^ m 3 li X bU ^ , 37'C T' ] 0 ^ 1 L /c. 

-erom. 1 . 200 rpm T' 5 ^ iS /6 L . ifil ft ^ t.' RPM ! 1 640 ife T" 24-48 

# L . -f CD ft , y ^ 7> h -9- 1- v > S ( 1 0 Mg/m 1 ) ■ -f D T -r > B ( 1 
mg/ml) RPMI1640 Ife (I ^ L . 24 7X ig ^ 7' U - h 5 ^ft C :^ ?i L . 3-4 

mrsi^mLtz. mm^zLx, hr ^ d - > i: r d - > t iiiflgiii!^ l /c. hf 

^7D->^ R^o->i:coffl8ai!fe^*^ib^fbtL;t/^'ry'J•yK (RHFi:7D- 
>^iif<5^), HR ^ u - y t R ^ a - y t (D m mWi-^ h n h n tz ^ V y 
K ( RHR ^ D - > h Of ^ ) b y y A DNA *: Jft tb L T , T © 7" 7 -C v - ^ 
ffl l^T PGR ^T'.^, bhl4§. 2 2 §^fe^(73 2 $ n-C Z i:' 

t h 1 4^-^^i^^ihm^y-(^- 
VH3-F; 5'-AGTGAGATAAGCAGTGGATG-3' ( IB ^ij § ^ 9 9) 
VH3-R; 5'-GTTGTGCTACTCCCATCACT-3' ( IE § ^ 10 0) 
t b 2 2#?^fef:^1tttiffl:/^^v- 

IgA-F; 5'-GAGAGTTGCAGAAGGGGTGACT-3' ( @a ^ij § ^ 10 1) 

Ig A -R; 5'-GGAGACCACCAAACCCTCCAAA-3' ( 12 ?ij § ^ 1 0 2) 

PGR Is.. +^ - v ;l/ -y- ^ v - t L T Perkin-Elnier © GeneAmp9600 , Tao 

Ti-^.V ^ 7 - -if ii Ex Taq( 31 ) ffl , -y 7 7 - ^ dNTP( dATP. dCTP, dGTP, 

dTTP) itmii(Dt(Dim'^^i^^zv^oxm^^tz, -^g. -y- -r ^ ;u ^ (4^ (i 94°c 

1 5^- £7) ^ ^ ^l: . 98°C 1 0 # , 56°C 30 . 72'C 30 fj? 35 it -f ^ ;U o /c, PGR 
O^m. RHF ^ □ - > {i 6 ^ □ - > , RHR D - >(i 2 ^ D - > VH3 ^ Ig 
A CD :er 11 ^ ■tt T' ^ o /c. $ b , t: h GOTl DNA ^ y □ - 7" 11 ffl i,\T FISH 
^: 'fT ^ S m . w n b CD P - > li ± T 2 CD t h Ift ffi 3i L /c «i. T 

{S L T S .1 A^' eg ib i: o /c. J->1 ± cD iB S b . RHF, RHR >'^ 7' U -y 
H^O-Xit h 1 4S.2 22^tfefei;JicD2J^^{!fti$LTi,^-5i:5^mT-t/c. 
( 2 ) RHF, RHR y^ -r 7" 'j -y K ^ □ - > 1:^ -5 t h 2 2 5^ US W it CD 1 

4 muk^wmyr SC20 CD gii a !fo w m m 
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(2)-! Cre AS^^^ JH^fi^ ^ 57 -pBSlSShisD 0)^?^ 

- fiS E ® T' IB t /c J; ^ C . t h Uk^ i^CD gli ffi T# JlS Ot] U ^ (i C re- 1 oxP v 7> r 
A $r - t C J: o T fT ^ „ C © -> ^ f- A t: fcU- T . ^ 0 « J: 9 !1 ^Mi 

Cre.M^;lP^|^^-c>. :?-pBSlS5 (^i^-y^) $.J ps p ^ EcoRl (^-y > 
^■-) T-tJKL, Bglll V >^-^Jf AL/c (pBS185Bg). - ^ . t ;^ ^ V 
-^l-fefttiEfe? .^t-y 1^5:^07=^;^= K#]-132 iP.U±^m^W^ ^Si^t 
- iJJt i 'J ^ ^ ) *^ b f&J P ^ BamHl ( ^ - ij > y^' _ ) ^ ^- ^ _ 

•tt5ie?77ir h ^tj}') IHL. pBS185Bg (D Bglll IS ^ d - - > ^' l. 
(pBSlS5hisD, m 7 0 ), 

(2) -2 Cre-loxP X A 5: ffl iN/c RHF. RHR /^ ^ 7' U -y K ^ D - > i; fc^:? 

^P^g^^^^ /7 ^ -pBS185hisD ^ RHF. RHR 7' ij y ]< ^ a - y iz ^ 
tl^'tl h ^ > ;^ 7 X ^ V 3 > L. k -;^ (0.5 mg/ml) 1? S T T- ^ 2 

( 2 4 7'-;M. 2 1 0^ fli (c 'tc €> ^ T- ig « L /. . 

^fflSS -7'- ;l/ ^ FBS t 1 Mg/ml (OyDk'x-fTAJi'^iy^K (PI) 
iQL/. PBS (>J ymmmmm) 4ml (lig^L, FACSVamage ( 7 h > • 
•y =^r >y >) (I J: ij M^/r L/C. mj M L /c J: o I: , loxP T' © II A l£ ^ |c 

ai T- § 5 . GFP ^ ^4 i: ,f> ^ ^ «H ii ^ © y - X f > ^- 4 iHl «J 5§ L /c / 
SH^y-x^ >7'^^(Dig#(jyN^' ^.'O v> g (, ^g/^,^ RPM!1640 
IS ilh T- ^T o /c (ftMt^ 7-tr > h U >y 7%fef*$:{!^J$1-S?ilt§^^. 

< x<DISig. RHF 7 n->;i^^(i C F P Ui i4 «ll 98-99^f7) ^SE T- lig 

h^^'T-t/zA-^ RHR ^0-yi,^C,it±<r^mX'^^^t^-o/z. Z(DZt 
<i.l2l 7 1 {-T^L/ci 9 :i RHF7P->^Ifc^l^T^i2o© \oxP CD yj \r,i f}< t > 
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h □ ;^ 7 T P ^ 7 ^ t ^ ^ 7j |pj T- - a L T fo' 'J . ^i: m 'it t -£ 1^ Ka ^ m M 
^di i> 0) M L X , RHR T- (i 2 o CD I ox P CO 7j 1^ - SC L "l ^ 4' V ^ /c (to «I ilii ® 
?^®iftfet^*^'-tr> h a / 7 z 2 i^i -o ^ {dicentric chromosome) t t 

> h □ ^ 7 5: JtP 4' i.^ iife ( acentr i c chromosome) !I 4: S (ft . M X , 

® - ^ b . * V ^ -r A !- feM-t $£ ® ^ ^ CD ?t M 1- C t ii^X' t , 

H^ii.ZcD-l ii^^-b HCF2 3i{E?(i-lr> h 7 ^ J- o yt- 7cr)^fp](;|£i:$ 
n 5 i: Jt ^ T' t o „ . 

-<% II , FACS T- ^7 D - - > ^' $ n /c RHF Efe * CO 2 ^ D - > ( SF2-21 t SF2- 
23i:lif^) IZ-^ K^X. m'i^m^) I'oxP Pal T',mi^ A A^ia C o T ^ PCR 
ilct o T fit L /c. Sr2-21 t SF2-23 b ^ A DNA ffl tti L T Jil T © 7 ^ 
^ V - ^ ffi t^T PCR ^ tT o /l„ 

PGK-1; 5'-ATAGCAGCTTTGCTCCTTCG-3' ( IB ?ij # ^ 10 3) 
GFP-1; 5'-TTCTCTCCTGCACATAGCCC-3' ( E JiJ # 10 4) 

PGR (i. +h - V ;Ht ^ V - i: L T Perkin-Elmer ttS^ cO GeneAmp9600 ^ . Tac 
/ii U ^ — if Ex Taq( lESjii)?:ffll'^,/■<>y 7 7-^ dNTP( dATP, dCTP, dGTP, 
dTTP) (ii^f^CO CO ^ ffiii^^f^^tltS o Tffl i^/c. ^ , ^ ^ ^ ;b ^ f^: ii 94°C 

1 ^ CO ^ ^ '14 m , 98n 0 I:!; , 6 rc 30 fj; . 72°C 1 ^ 35 if -f ^ o /- . Hi 
7 2 (I ^ -r i o fl - C CO 7 7 V - T'*^ 600 bp CD PCR M >i^"t§ ^ nn i?:. loxP 

T' M ^ ;^ J£ w o T i.^ ^ - i: ^ n o . S ^ U 7 3 /i^ L . C re 

m^;iPS^^pg^^7^-=&: hv>7>7x^7 0,_ >[^xi-^4u^ RHF i7D- 

> T' (i PCR m.^ii^%hntj.t^^tz(D\zn \^X , SF2-21 i: SF2-23 (I fon^ T li. 

m 600 bp CD PCR h ntz. 

^ b tl , SF2-21 ^; SF2-23 (I M L T , h 14q t e r ^ 6*] y D - 7 ( H h I 
4§^fei*:gMxnp<71M$:t^ai. FITCIIlsS) i pGKPuro ^ □ - 7' ( t h 

2 2§|fefe{*»f>t(7)fiife?TD^7t|Js!<$:^tJ±l, D-y-v^iiill) 

FISH o /c ^2 m . hO^m^i^'r u / 7 F I TC ^' ^ ;!/ t 

□ - ^ > V ^^7' :h ;U TiJ $ n /c ( in 7 4 ) , ^ /- . t h 1 4 ^& f>|i ?5 J!? 6*) 
y □ - 7' ( □ - ^' = > 7 ^ ) h t h 2 2 S fe f;<i ri^j 7 p - 7 ( F I TC 7 
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^ ji)X' FISH i: ^7 fz^. iz t m-Uk^i^ ± iimyj CO V a - y -McD ^> -r J}, 
IK ^ ^ n 7c ( la 7 4 ) „ 

i^X±(D^m*^h. SF2-21 SF2-23 iC l^T j^fSJi U ©f5@E;i>Vig C U , m 
^ ^ o t h A X jfe # A -HAC ivfg n $ n rc IS |g T' # /c . 

(^S£«?'j9 8) \^ h mwm$^m&i^ ^ y 7. - t K ^mmB"?- ^ y 7. ^ - CD 

A -HAC mm(Omi'&m t ± < \^miZ LZ . cosYHZ304-lg/c -CDSA ib ^ •© t 
h2#^fe#»T)t$:ilh IgH^^tM 4#^fe{*^)t SC20 ± RNR2 it {5 ^ 

?^^7.^-CDi^H=?rW1-§t: hAl^^fel*^ -HAC ^ 1" ^ C i: T' t 

^ T , a !I ± E ( ^ ff'J 9 6 ) -U- b n [em ^ ^ Y ^ □ - > ^ [Sj 

4 Bt it SC20 ifJ^(DM#?:{S}$1-5 DT40 /^ 7' U y K ^ 1" S . 

( 1 ) t h 2§^fe{*^jti: 1 4§^fef*^jt SC20 m)=^com^^c^mt ^ 

DT40 y^'r 7' 'J 'y y K ® {'P g{ 
R ;7 □ - > !i y 7 7> h +^ -< > S ( 1 0 Mg/m i ) ^ # RPM I 1 640 ig itfe T' . Y 
O - y it^^ y C -7 ^ -y y E { \ mg/ml) # RPMI 1640 Ife T' « "T c . 1-2 
X 1 0' -fi © P5 ^ □ - > t ?^ ^ L jI . . M JJl ?t RPM 11 640 ig ife T' 2 0 {■ft -/f t -5 . 
^*igflfe ^ %± (im U ^l^Ttft il . ^<!D 37r T'{S?£ L T fc^ t-^/c 50"^ PEG 1500 
( ^ _ ^ ^- _ ) 0. 5 m 1 ^ if^ ;iM; in A . 2 ^ tl* ^ >y h T' ^IS L < ig ^ 1" S „ 
M Ila if RPM 11 640 igite 1 ml 1 ^^r^jiMt T ^0 o < U ip ;l . m^^XM 

mm RPMI 1640 igiife 9 m\ t m 3 6^r^i)^(i x m X . zrcx \ o^^r^i^m-t^, 

(Dm, 1 . 200 rpni T- 5 ^ ?S i& 'b L . Mm ^-H V RPM I I 640 ig it X 24-48 B# ?S 

mmt ^ , X (D'ik, ^^^h-y-i'v>s{lopg/ral)•y^^/7'^v''rv>B(l 

mg/ml) RPMI 1640 ^gitfeC X L , 24 fv ^g H ^ U - h 5 C ^> L , 3-4 

jM Pel Ig a -r o . 'f# b 4a /^ y ij -y K ( RY ^ D - > ^ iiif ^ ) ib ^ 7 A DNA 
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^ll tb L T . ilf. T (D 7' y ^ - i m X PCR ^i: n . h H 1 4 # , 2 ^ 

o 2 * <s ^ ^ n T o c t ^mm-ti , 

VH3-F: 5'-AGTGAGATAAGCAGTGGATG-3' ( E J^iJ § t 10 5) 
VH3-R: 5'-GTTGTGCTACTCCCATCACT-3' ( E ?ij ^ 10 6) 

Ck-F: 5'-TGGAAGGTGGATAACGCCCT-3' ( Sfi 3^iJ § ^ 10 7) 
Ck-R: 5'-TCATTCTCCTCCAACATTAGCA-3' ( E 5^iJ # ^ 10 8) 

PGR ii,+r-v;i/-9:'l' LT Perkin-Elmer|±|^tD GeneAmp9600 z . Taq 

/t' U ^ 7 - fi Ex Taq( ^?iji)?:ffl^^.A>y7 7- ^ dNTP( dATP, dCTP, dGTP, 

dTTP) am (D t (D mm ^ ^ X m i> . > ■t^ ^ ^ ;i/ !i 94°c 

l^O^^^ttft. 98°C10#. 56-60"C30 I'j?. 72'C 30 t 35 It ^ ^' e> , 
^btl, t^C0TlD^IA^:7'D-7'^;ffiv^TFISH^^T^'^. 2;$:(Db:h^fe{* 
ffi 3L U /c fc FJ, T' ffi U T 5 Z ^ 61 15- T o , J-)l, ± © ^ ^ b . RY 7' 
U >y F^D->;!)it h 1 4#, 2#^fe{*©2*^^J^L-Ci.^^Ci:^fiil?. 

(2) RY K^O->!IfoM:^^t h 2§ij^fe|^ff>Y©l 4§^fe 

^ SC20 ^ © gc & ^ 6*) Is a? 

± IE i: (lUi L T . $!l K P ^ Kpn I ( - 'J > - ) X' Wt'^ it L fz Cre 
AP^^^^m^ ^ ^ - pBS185hisD ^£ RY :^ 'j «y K ^ □ - > il h ^ > 7. 
7 X ^7 5 > L . ^ 7^9-7" y - Jl ( 0. 5 mg/m 1) # S T T" ^ 2 iii ii }R ig II "T 

i-tom. 67viSliyi/-h4«f(:iiiiit't4ffflMftffl?:^?it (24 7-;l/), 
ft S il 7' - ;^ ^ T' l^l 1 0' fi il 4; ■& ^ T' # -t o , 
JfflflS ;U 5^0 FBS t 1 Mg/ml © ^ □ f x -f 7 A 7 -f K (Pi) 

in L PBS ( ymmmmm ) 4m MC mm U . FACSVamage ( ^ ^ h > ■ X ^ 
•y dr > V > ) (Z ct 'J ^ I/t L . GFP lltt i: S 30 ti 6 ^IH flS li ^i- ® 7 - X -T > y 5: 

0 IS 'J 3g 1" . !I . FACS T- ^ □ - - > ^' $ n 5 RV Et] 5fe □ - > !I I ^ T , 
«a f# 3in 9 1 oxP T' m l^S A A^' ^ o T o i: ^: HD 135 1: PGK- 1 7' 7 f v - 
GFP-1 :^ 7 V - i: ^: ffj IN/- PGR C J: o T ii^,^;. T- t o. ;^ b i: . k h I4q ler 
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^ p fftl ^ □ - 7- { t h 1 4 S (>tJ ft )M X D ^ 7 ?g iiiic ftij ili - F I TC li ) t 
pGKPu ro :/ □ - 7" ( t h 2 § ?ft >V CD 5S JK X □ ^ 7 isJc ^ tLl . o - ^r" 

$:ffl<.^oFlSH, ^)SlM3:. th 1 ^ ^ tj^ ^ {i^^ -f u - y' t M 
V 2 # 2fe !f# ^ &^ 7" D - 7 ffl i.^ 6 F I SH $: f7 9 ^ i J: U > Is] - 1^ ± 

I ^ -HAC |g $ n ^'cl M til T' t o . 

( ^ SS 0'J 9 9 ) DT40 ^^ -r 7' 'j 7 K M b CO t h A I ^ f* A . /c -HAC CD ^ 
T -T - - X 7. rS? - CHO CD ^ A 

V 7 ES S§ ^ A . /c -HAC ^: « A t o /c iD II . lu iiE L ci: 7 C ^ T , CHO 
IfflflS^ MMCT (I J: 'J # A L /c„ 

SF2-21 ^ SF2-23 DT40 ^ y' U -y K ^ -c n -fn E ?i 150 mm t - b 8 15 
T- il L . □ > 7 ;U X > h i; /j: - Bt * c 20% FBS, 1 X - 7 h U Ifil ?f > lO'^M 
2-;>< ;b ;/7 T' h X ^ 7 - ;U , 0. 05 Pg/m! 3 ;L- -t = K ^ "igj in L /c RPMI 1640 Jfe 

X 3^ L , $ 6 !i 3 6 B$ « L- -C 5 7 P 1r ;l/ ^ $ i+ . Iffl 24 m 1 

CDlfilJS RPMI 1640 Igife (C S^^ L . ^ <?) 100 Mg/ml cD U L- U v > T' u - h L- 
/c ja /L^ ffl 25 cm- 7 7 7s □ ] 2 * ( 3 - > 7' ) (I 2 ml f o ^ a L . 37°C T" 
1 B$ « L . H BS ^ 7 5 7 3 CD il (I # « $ -1+ , ig ^ ^ L , ^ 37*C 

T' L /c It -r h X > B (10 Mg/ml, 7' v ) ;§ ?^ ^L^ ffi 7 ^ 7. 3 !; 
?i L . 34°C . 8000 rpm. 1 B# H CD iS ^ o /c. 5 □ -t ;U » ltd DMEM 
igilS!I^?SL, 8 Mm. 5Mm 7 ^ ;i/ ^ - !: T M 1^ L /c. M M , 1700 rpm, 10 

^r^iS-L>L. m^im mmmi'^ b m\ [zmmLtz. -15. „^ 10' ficD cho leifia 

^ h U 7' V > 5a Jl {: J; ij <i L . l» flu ^ DMEM ig j& T- 2 0 L . IM rt DMEM 
tStte 5 mid ig}^ L /c„ Sj^ , 5 ^ D ^ 1 700 rpm. 1 0 ^ g L . ± rt 
^: ^ T (I 5t CD CHO !g ?S 5 m 1 ^: Sf> AMI S Jl L . 3i ;L^ ft , iS It $r 1^ * L , 
1:1.4 PEG [5 g PEG 1000 ( ffl M ^ ) . DMSO ( v 7' v ) 1 ml ^ DMEM 6ml 

(I M ] 0. 5 m 1 $: AO ^ , m 2 m \l ^ -J V X' m L < m.n h . x cD ^ . flff ilil 
m- DMEM ig 10ml m ^ ^> fS] *M:1 T ^$ o < U 7v. . 37 IS T? 10:^ fi? ig L . 
ia 'L^ . 1 05S FBS as JjU F 1 2 m ( 7" 3 ) (I iNll U m m L . 24 >-X Ig S y b - 
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h \0 L . 2TC X- 2A W^ifSit^ m L . (D ^ . G4 1 8 800 Mg /m 1 

F12 igllMil L . 3-4 iSlliJJlii^tg^K L /c. 

G4 1 8 if ^ D - > b y y A DNA ^: Jih ■f, L T I g a t V H 3 :f:i5 itJ ffl :/ 7 -T v - 
Tk tf PGK-1, GFP- IT'^'fv-^i^ltNX, mx^tW\B(D^{i^X' PGR k'ii^^ . X 
-H.AC *: It 1- 6 CHO ^ O - > ^£ [D ^ L /; ( x - (i ^ ^ ^j: I ^ ) . $ ib I: , ± 
12 PGR T' ^ /£ o ^ □ - > !: ^ L T . t h 1 4 # ^ . 2 2 § ^ if$ 
^ 6*} 7' O - 7' 'S: ffl V^ T F I SH tT . ^ 6*] !C a -HAG O # S ^ it E L /c, ^ 
^h(Dm^t-^h , A -HAG ^ It 1- o GHO fffl !S ^ O - > AMt <b tl ^ IS it T- t 

± < mmr^ L X K -HAG ?:^lt1-^ CH0|^afS«r^P-^>^7'-et§. 



( ^ fi^J 1 0 0) m^t^ h (D X , K -HAG ©-^-^T^ ESrflBS^iD^A 

A . -HAG ^{S}t1-S^^^-7'57.?:{^|^-r5/c <$!)(:. ±K (^5S^J9 
9 ) X-n hntL X . K -HAG ^: ^It -r o GHO iflBflS b -7 7 7. ES ^flg^ MMCT (C 
J; U « A 1- ^ . 

Slg-b (Nature Genet. 16:1 33, 1997) ® ?£ tl tit W *g 1 0« {@ ® A , 
/c -HAG ^r-KItT^ GH0^iffl!§;^^'b5 7OHr;U^lfi^L. DMEM 5ml [zmmt h , 
m 1 0' {i ^ 7 7« ISmm. TT2F h U y V > M S J: 'J i<J L , DMEM T' 3 E 
^;t-^m DMEM 5 ml (C ?S L , it /L^ D /c ^ 7 □ "t ;KI iD ^ . 1 250 rpm T- 1 0 

a 'L> L . ± S ^ ±: :i ^ U 1^ < . it :^ 7 t° > 7' ii ct ij -h is <- L , 1 : 1 . 4 
PEG if ?^ [5g PEG 1000(ln 7fes$ ^ ), 1 ml DMSO ( v' 7' v ) ^ DMEM 6 ml i: j# 
IS ] 0. 5 m 1 5: JO A . Ji^ 1 3 0 1;!; , + ^d- If l'^ 1" ^ . © . DMEM 1 Om 1 
1^ o < ij jJP ;l , 1 250 rpra T- 1 0 ^ ii L , 30 m 1 ES flS C ® L . ^ «D 
7 ^ - 7' - ^ffl M ^ T'c il 1 GO mm V T' - 1/ ( n - > 7' ) 3 «i C ft L . 

^ , 24 Of r^m, 300 Mg/ral (0 G418 ^ ife C 3S 1^ L . 1 31 3I 
l/^iSHi-©. ^^JifttnDr:-;4^byyA DNA 5:llfittiLT igA. ^/cti C/c i: 
VH3ftfeiUffiy7'i'v-^:ffli.^T. ijyili i: (5]^^co^<?|i-c- PGR ^f 7 . $ b C , 
H h 1 4 # ^ 2 2 if . S /cli 2 f& fe r/ 51 rt<) :^ □ - 7' ^ Jfl I ^ T FISH 

^c'n 0 , Z.nh(D%^^^i)-^h , (=1 15*] t h A I & «^ A , /c -HAG {JA f'/ 1- ES 
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CM^&m \ 0 1) h A X m ^ W k . K ^i: U its t G ^ ?^ y ^ 7. (D m 

± la iMMm 1 00 ) -CM§ "b n t. ES ItH as o - > ^ in t ( ^ IJiJ i O) ^ t- 
^ L /i -S T' p< ^ -7 7. ^ -t . mi t br it ICR, MCH ( B * ^ 7 ) . 
* ''Mi ( ^ il'J 67- ( 1 ) ) T- 51 tt ^ n m I* III y -y ^ 7 h ^ 7. iat 41 
^ le C J: 'H# b ti ^ 8 II flS as H S o C A^' c § -5 , ffi A K fSH C |# -ft 
L /c «g m ^ ^ n o ? ^ 7. li % !I J: U ^ y ^ 5) o 9 /i^ ¥'J ^ T- # o 

( ^ig0ij 68-(3)). t: h Al^fe^* A -HAC * 5 iMi /c -HAC ^ tl n ^ J# T 
o ESaBSS:t*;0^ib=r^ y ^ 0 7^ % h tl i> , -f ^J: t:> . \l V AXSJ-fe-f^A-HAC 
&h^Ut K -HAC ^ n-?-'niS5f 1" 5' ES ^Sfli ^(j: :ir 7 ff^ ^tl iSIf L T v> 
, 1" ^ -7 7. (i {* ® IE m ^ (I i:Mb T o tg t ^ L T -5 Z t 7i^' ^ 
^ n S , 

(XSE0n 0 2) h h Xnm^W A -HAC. /c -hac ^r^^ltl-^:^^^-^'^;^;: 

=^ ^ ^ -7 'i' ^ !I -5 HAC ® {S}^ (i PCR IS^iT, FISH ^iT ( ^Sfe^J 97). ( ^ 
98). (Tomizuka'b, Nature Genetics. 1 6, 1 35- 143) tc E t£ $ S 
^iliU^^enS. S/c. A -HAC 7:^i^-ti^:^y^'y7.',ZiS{ih^h ig 
A §1. k: h Ig Mli;^t/k h igA ll/mm*^ b ^j: o t: h JaI*^^©^^ 

(i ( ^ Sfe i^iJ 65) !; IE «c ^ n :5 S T' 51 ^ tl S . ^ -HAC ^ ^nt ^ ^ y ~ 

■i? 7. 1: *5 ct § n h 1 g « m , t h \g mmRxj' \^ h i g /c $i /m m -b 4- •& ^ ^ 

k: h m :^ ? CD ^ ^ li ( ^ i?'J 65 ) (i Ifi |£ $ n /c ffi T' 51 IS $ n ^ . 
( ^SS^n 0 3 ) t h Al^fef* A -HAC. /f -HAC ^{SJtti.^^^V'^T.^t)^ 

b®A-HAc. K -i\\c (D ^mi^m 

^:^y^^7.iPh<TiK -HAC 5t X} k -HAC CD ? if t ( ^ SSfiJ 68- (4 ) ) i: 
U. iE£ ^ n /c J- & T- M t t) . -f (7) „^ . A -HAC 6 tMi /c -HAC ^: ^ n r n ft^ 
1$ L . ?I il -t 7 7. ^ fit 2 ^ n S , -^1 M V '!7 X ^ (1 ^ \-) h HAC 
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CD {^^^ (i PCR M trr . FISH M=rr( SUfiil f^ij 97). ( ^ fiS 98) . (Tom i zuka h . Nature 

Genetics. 16. 1 33- 143) E ^ tl /; ;5 iS ^ !: J: U ^ ^ n ^ . ^ /- . X -^hZ 
'fc L . ^ m ii T 6 ^ '^7 7« ^ il fcM-t o t 1 g A 51 . t h 1 g S Sli S O' 
t h IgA mimi^ii-'h hJ/ll^-a-^O^mii (^SiH5'J 65) (llfilgc 

^ n :^ a T' 51 1?. ^ n 6 „ /c -HAC ^: ^ L . ^ jj. ill" ^> V 7. C « W 
-5 t: h I g /c SB , t h 1 g S II S O' t h 1 g /c SM / M "b ^ ^ ± ^ct k h m f* 

^ ® ^ ^ (3: ( n M ii^'j 65) ii IS © $ n }£ T- lit IS $ n -5 „ ^ b i: {%mm 73) 

^ il /l^ ^ ii U . A -HAC €) V^ (i ^ -HAC ^ Jkii^mt ^ ^ ^ 7. ^Wi 

L , ^ HAC J§ U o M a SI ^ SI ii ^ X Mtl O -C ^ T' 

* 5 V 7. ^ t# S ^ ^ T' t S , C n CD ^ifo C o T ± i: L T ^ ± 

A -HAC ho^^itic -HAC ^: -r nm{SJ^ L , ^ 5f<a3ii- ■& v 0 ;^ ^^Tl !I 
S ^ HAC C7)^^«}^ 5: ( ^JS^?iJ 68-(5)) !I E ® ^ tx T^c ;5 iS T' It 1* 1" o . -r © 
«^ m , ^ ^ ^ ^ 7^ f* Iffl fig C 5 ^ HAC © g ^ }t A^' 5^ ^ tl ^ , 

(Hffi^n 04) L!F ;iaa?)^T'xn^7h^>^-:>3>^ti;^!lh2 2 

^ ^{tm o ^ \ ^ - - X 7^ ^ - z\{Q mm ^ 0^'^ K 

2#^fe{*»Tjn?:^A-r^/c<felI, CHOffflfig'v MMCT (I J: 0 # A L 7c . L I F il 
^S^^T'xO^T h7>^-:>3>$4a/cl:: b 2 2§^fef*fT;n^^?^-ro 
-V V ^) DT-40^BSi7D->$:iIgl50minVT-U81^T'iSilL. □>7;U 
X > h il /j: o * T- 20^ FBS, 1 S - 7 h U lH rS . lO'-'M 2- >f ;^ y h x 5? 
y - 0.05 Mg/ral D ;U-t ^ Y ^'^mLtz RPMI 1640 igit (I ^ ^ L . $ C 
3 6 B§ r^iSa L T 5 ^ □ -t ^l' ^ BfiJc $ i± . mM^a 24 ml © lH rff RPMl 1640 
Ife Sf. ?S L . 100 Mg/ral 0 .t^ U L - "j V > T' a - h L /c jg ;C.> ffl 25 cm= 

7 7 7. n 1 2 * ( D - > ^' ) C 2 ra 1 O -a L . 37°C T' 1 n§ 1^5 ^ L . «D 
M 7 7 7. □ (D E i: S ^ i± /c. ^ r^^ ^: P;fi £ L . fi^ 37°C "C- L +>- ^ 
K 7 V > B ( 1 0 Mg/ni 1 . V T ) il5 ia >D ffl 7 7 A D iC M ft L . 34°C . 8000 
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rpm. 1 m fa jia •£ ?7 ^ /- , i ^ a jUi m Iffl n-5 DMEM it!i {z i'Ag ffi L . 8 Mm. 
5Mm 7^;U^-!ITMI^Lr.. mmm. 1700 rpm, 1 0 ^ 3a .L^ L . «RiIar» 
DMEM Ilk 5 m I C ?S) U „ - :^ , i?:^ 1 0' f@ CO CHO H ?r h -J ^ v > ii i; 

U /i^' L . M Ifa ?» DMEM iS lib T- 2 E # L . M m rS DMEM t^mSml IzmML 
/c, S^, ^ ^ D^ji^ 1700 rpoi. 10 53^F^ L . ± r» ^ ^ !: 5fe © CIIO 

mmmbmi ^Bt^izmmbTz, ^.bm. i^mm^m^L. i:i.4PEGi§?^ [5 

g PEGIOOO imytmm). DMSG (^/^-v) 1 m\ ^ DMEM 6ml Citg?] 0.5 ml 
ia^. ^.^2^F^f^-y VX'^L <mnL7-.. ^(D'ik, m^m DMEMigta 10ml 
^*53^f^*MiTl^o< UipA. 37g-C- 10^P^i#l U/c. a ft . lOX FBS 
?^iD F12iSite i^zf-D) \zm^^^mmL . 24 7vi§«y^ - h 10|X(Ci}'aL> 
37r 24 Bt r^iSH L /c. -r ©ft . G4 18 800 Pg/ml F12igjte(z^^L. 
3-4 il 31 Ji^ if H L /c, 

G418 D A DNA ^ ttili L T IgA . D22S315. D22S272, 

D22S278 ^^ii^y^-f v-t Puro-!. L I F- 1 7° 7 -f T - ffl o T PGR f? o /c 
(Msb, Nucleic Acid Research. 26:344 7-3448, 1998). -r^ISm, ^ S 
ii 'j D22S272, D22S278 «2-P(DV-;^li^tii^n/^*^o/,;b^ fft (D ^ - ^ (i 
±T^Hi$n/^. ^ t h COTl DNA yp-y t pGKPuro 

-C FISH o /c i: Z 5 . t h 2 2 § ^ f* Iff >t 2 * « ?t ^ tl T U . r © 
X D ^ 7 - *S (I pGKPu ro 7* O - 7' S * (7) v ^' ^ ;L. ^ ^ ^ , C n © S 
^A^-b, LIF iiiE?^Tf-D^7h7>^-V3>$tl/ct:h22#^fe{^ 
^.Jn 2 1- S mm <7 U - y % tl tz t mm T: % ^ 

(^Sa0'JlO5) t: h 14§^fe«:»f>^(SC20)?:{^?^^S^Sttm^*MSI. < SI ^ 
^ 7.ES?a]S@-N© k h 22#^fe<^^)t (C68)©« A 

^S£^ij6]-(i)iz $ tx/c;e-ST'ixf# $ n/c rtattjni?^fim& z7 /c 

t: h i4§rftfef*^;t(SC20)?:{!ft^?f1-5> V -5 Z ES^fl ^ HKD2- I C ( ^ SB 
83) T-flXtff 5 ti/c t h 22#t^fef^rrK-{C68) ^ ^ □ t ?£ (; i U ^ A L ^c. 
?A ^ {.1^ m 4?- fJll jra i: L T ( ^ 00 1 04 ) T- ft $ n t h 22f& & rr it ^ 2;!;: (SJ 
-r S CHO^Jll :7 P - > C68-6 jlJ i ^ /c.'.^l li^ i ^ T ( 2^ fi^ m 35 ) !: ^ iBc ^ ;)a /c ^ 
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ffl i^/c, r C0^9i'f# h -n/c t a - D V f V > . G418. 2I|»ttfi|i. NLH(CIIOl) 
!: o T PCRM= rr ^ 'fT I V # A ife fe rr j-Y (JS ^ lit 1^- L . fl? ffl U /z ^ ^ 
1- V - !i MS ^f^fe f*rrit O OX (iD14S543 ( 5iliiEfi?iJ 68 ). 22#^fe{;}J i: o l>T 
!ilgA 5cti''D22S315(D2M (^S£^iJ2) CDit3MT*o, ^ tD . N'Lll ( CHO 1 ) 
(I fc^ I ^ T 3® ± T CD V - 77 - (7? # *m i?. ^ ;n /c, $ "b k h fe f;^ ^ fit] y 
□ - 7" $r ffl i-^ FISH^I/T t ^T /c (^SiE^>J 68). 50il O 1^ tg $r til f§ L ^ . 
45{a (90?J) IS tg !I T 7' O - 7' C /^ 7' U ^' -f X t 5 ffl H L /c 2:*c W ^ 
f*iT>Y7i^'S^$tl/c.2*©^fef:*:iTA-!i-etl-fnt: h 14#^fe^^^>!r (SC20). 
t h 22#^feft:irT (C68) % ^ b n<) . 1" 30 ^ , NLH ( CHO 1 ) ii 1 4# ft^ 

(SC20)S U-'22#^fe{*®f >n (C68) [H D# il {SJt t Z ^ $ n/c . 

(^SS^J 106) b h 14#§:ifef*rr>T- (SC20):^O''' h 2 2 ^ ^k^itm ^ ^ 

( ^SetfiJ 105) -clXtf $ tl/c V '^7 ^ ES*ifig^NLH(CH01)*^ bCD^^rpi^v-^T^i^ 
^ ii ( ^ is ^iJ 1 0 ) ^ T' 5^ L !i J: 'J ^T o . ?i ± E L t ( ^ 67- 

(D) T' Hil^ri fix {*mfl 7 7^70 hv'^7.©i!i|£S5^ie!iJ:Ut#f,n/c8 
Iffl 15 ^ t ^ /c. it 307{i CD a A M % M L /c.^ m . 32E ^ v 7. Si 4 
L /c. :5r ^ ^ fi<* !i% fe (I T ?§±H ( ICR) a JfeCD fi fe CD (I TT2«D M S 3^ © 
^ 'fi ( il ^ ) b n ^ fc' 9 /iwi J; U fiJ S $ ti ^ , Ig 5fe L rc 32 E CD 0 *> % 

(r 0| b S^fefe CD €) . ■t^,S.t^-h. ESfflflgcDR|K(7)IS<S5) b no <Iilf*(il4 
ET'^o/c. ZCD^^iU. 14# ^ftf*m (SC20)Sa>' k h22§^fe^if 

n (C68) ^ [D B§ C }^ 1- 5 m I* m S > m iS a ? ffl V 7 ESIffl flS 1* 

NLH(CHOl) ii y ^ ff^^t^ ^ L T i.^ o . 1" ^j: :b T 7. fi © IE ^ M (: 
^ t M ^ 1^ L T i-^ ^ Z i: IS ^ n /c. 

^?^6~ 101^CDNLH(CH01)Ebife^ ^ 7 v -7 7. c): 'J Jill L , llll m 'f' C7) ^ M k h 

9L^^'^y' ') y mi^RU ^ '1 7^ 9i.i& y c y V > a s ^ ( ^ Bis fjy 1 4 ) . ( 31 me 

0'J32). ( ii;ji!i0y85) 1: ^jlt^;^EL!SA?£-C-3Im L /c„ M 3i ^: ^ 29 C "t . jsi ifS l^f CD 
\^ h uB. y MBcZf A m dp 7 7 7 iJu >t (I i ^ T fiii Hi $ 4a . iik -? m 
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II 5 ti T 4- V 0 ^ A t, f:J! i; 2 n X © K (i t h .1 a i u fs -3 
C ti b © M m , =^ flg :ir 7 T -5 7> !: « T t h 1 S@ t t h A cfc U M 
^ tl o ^ ± t h i> ^ h 1 fli i: T 9 ^ A J: U fi? A5c ^ n § -f 7' ij -y 

K ri f* ? i: J:b L -C @ {u !Jg m L T I o Z > «: L T 'v^ €) . T .r) . ^7 
h V DT-40*ffl ^ a U /ct h ^ 35^' V 9 7. (i l^ T #^ L , -r ® t h 

± ® \1 h ii ? !! □ - K $ tl €, ^ > ^ S X)^' ^ JI T o C X)^' fit $ n 

=r 7 ^ -5 ;^ *^ <b C68 rr >t O ? f^. it ^ { ^ SS i5!J 68- (4) ) (Z E ic $ tl 
/c ii T- -t^ i^r-r ^ . TC7)S = , CSS ff)t ^ ^.fe^-f ^ ^ -5 7 .^If. 

i^miL^ ti^, 'y p^^miz i6 ii ^ ces »T)f ©isjf (i pcr i?^/t. fish ^ 

lit (MSg^iJ 105) J: U,i^$ $ b-, ^ifv 9 7>.^M2: 14 

^§f;t {SC20)^i[S3$ ^.^^311-^ V 97JftSt i: SKTS " t !i i 'J , C68 ^ 
jt . SC20 ff it IWlBtCIS^-r S V 7.^^, (C68 + SC20)§: C i: T- # ^ , 
7 7> (C68 + SC20) (Z S k: h igAII, ! g fi M l>' t h IgASI/ 

aii^^b^d: 5^±^d: t hm{*^^cD^^(i im^m Bo) c ie Uc ^ ti /c ^ a T- 

^29 



C-I 


840 


90 


1300 


150 


c-3 


560 


170 


470 


170 


C-12 


980 


650 


1700 


440 



( ^Sg<5'J 107) k h 14#J#^fe{*^>t {SC20);5t/ t h 2 2 #ifefef*ifit (C68)5:^ 

izaAtX^m^n/c^Jr;' 7^97*^ b O HSAift H &*) t h fA -f* ^ ^ -f 7' U K 
- V Hx 

(igt-Efi^JlOS) T-CF^ ^ n/- :f y ^V97.C-10 (NLH{CH01)f.f:i*. ^ ^ 
20%) iZ n L T HSAC J: S it © It o . PBS!: igf M L k h jfti rfl 7 ;U 7' ^ >( HSA, 
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V ^' v , A3782) i: 7 V a > h ( T i i e rMaxGo I d . Cy l rx ) ^ ?M ^ U T 0. 25nig/ml 
(0\\SAm'<&^£ mW. L , -r CD 0.15m 1 ^ jS: T ® gt 3® ;Tr C ^ 0. 05m 1 o ^ 20 ^fe 3^ L 
/c o :i 73i C ?D 0 1?^ ^ L T- CO 2 1 B m 2l£] @ (7D ^fe ^ ^ fT o /c . ( ^ JiE fi^J 6 1 ) 

5 ( iiijfe0ij66) \ooi^ if: m L /z iisim (o mns^trlWm}M mt. 

^ 1175 !1. 1^1- . taHSAt h Mi*?^^ CD ±^ *^"fit IS ^ n/c <S^) . $ 
(I 30 B g l: PBS (C »? L HSA a II ^ ^ L /c, ( ^ JS 66) il tJf l^ ^ 7- y K 
- ^ i^pmb ^ a - - y y it t-j^^^, 1 ii © HS ^ fl*] k h /z il o t h A 

( ^JSfJ 108) k b 14§^fe{*Eff O'' k h 22#ft ^«M-r-5l^S'ft 

( ^iS#J 106) T'f^if $ n/c y ^ V 7 ^ C-12(NLH(CH01 ) S ^, :^ ^ V ^99%) 
COiKM U (Tomizuka'b , Nature Genei i cs, 16, I 33- 1 43 ) IS $!c $ tl /c :^ ffi T' 

FlSH|?|/Tli(Toinizuka'i , 15 E ) !: o T ^T o . SO^i CO ^ It St t /c ^ ^ . 
t: h COT- 1 7 □ - 7' i: -T 7' y ^'<Xt^2^(D!&tLLtzm^i^^tV^mit 
21il (4 2S!)T- * ^ /c. Z C02:^(Dm^Wm }i fi ^ tl -f tll4# fe ^ (SC20) , 
22§^fe^^^>^ (C68)i: -btl^,. -tKa^h. SM^^7V77.{*$£aflS(Ifo\ 

T 2® © ^ rr >^ it $ n o 1 5^ $ n /c. 

(^JtEf;^'J 109) kh 14#2fefe#gl55^m>t;5it/kh 22#i^ifei*;gp^rT)t?:'K 

A L T fiH L + ^ ^ V 7. *^ "b c7) lis m ri n ( GM2 ) (z t i> m ^ ± \i h mi^ 

M 4 U h' - -7 CO flx if 

( ^ ill fi'ij 84 - ( 3 ) ) T' ^i /c ^ 7' U H - V 96we 1 1 ^ U - h t JTJ ^ T G4 1 8 
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^? ^± T T- ig ros ji L . T (Di^iMHx^pcDrAi^ {%mm sa- ( 3 ) ) c v ^ el 1 SA 
i^-c 7. ^ V - - y ^' L fz, w 5iv fi? )£ 1: T ^7 □ - - > ^- L . iriiyf±j^^^^7' 

V K - T 1 ! ^ □ - > m . 51 ± ?f CD m EL I S A J: ^ <J -f/r L , mh 

^ -r €. ^ ± t h m M ^ -f 7' y k - v ^ n c > a^- ^ ^ , f# 

h h Jjt li H I V ^ ^ ^ y - ^ J'^ 0 >^ 5^ ^ ^ CD ffl its ^# $ tl ^ . 

•t iH^^mi^Rm. fimXm^ 'y 7.i}^ h (DWiMtfil^. (asialo-CMl) iz^T 
-5 ^ ± t: h M i*; g /^ < 7'. 'J K - V CO ^ t# 

(^SSfJ 85) T-f^S^^n/c Tc V^T, HK232 il L T . asialo-GMl il J: 5 
^^$:tTo/c. 7va/N>h (MPL + TDM Emulsion, R 1 B I I mmunochem Research 
inc.. R-700) 2nil i7 o o rfx ;^ A • ^ y - (2:1) izmMLfz. 2a\ 
(D7aD7i,j\.A-^^^ - (2: \) iz mm L /z Img (D as,alo-GMl ( ISOSEP AB. 
65/ 1 2 ) t g ^ L /c. m m i T 7 m y ^7 Z2 IZ L . D - ^ ij - X u 

- ^ d T $ -t/c. PBS 2ml ^fin L ft Von ex 5 i)- - ffi l^ T ?t L < 
^V^S?«?:PgL/c (Gg4-RiBI). ^(7) 0.2m! ^ 7 M 1$ C SOO/zg 

CD m ^ 7. zd4o mi^ 1 1 1 iz^i^t f-^ 1 iir^m iirsia L . (-^ss^j 84) i: 

fJf>.-> ELIS.A il J: U Kf*ffi(D±# ^ fit IS L /c. 2 It !C !l ?^ ?K (Gg4-R1B!) 

^m&'.zmm^&L , HB^il 5y g CO.^flm^ t h iL-6 ^^STl-ffilt L /c. ft 
^^^S 3 BftflflfSS?:?X U L. (^JS^J24) C t^f i> Jffl S4 ^ L . f 7' U 

K- V L /c.96wel! 7' U - h ^ffll^-C G4 1 8 « o iMi G4 1 8 i: puromycin 

^&TvmiRi^mL , ^ <Di^mm^(Dmi^^ (mmms4) izvt^^ msk izx 

7^ 17 V - - > 7' L tz . ^ tz 0. 15mg ® asialo-GMl t l.Smg CO 
Galaciocerebroside 1 - 5mg (7) chol es lero 1 2iii I 0 ^ □ □ .-J^ A . y ^ y 
( 2: 1) i: ?^ ft? L L /c fit . iOOml « PBS !C ^ L ELISA y - h c 
Iwel 1 ^ /c <J 100a 1 ^ffi Lli^ElIb L/z, i'^ ^ L fz U - h ^t: /PJ L T ELISA 
^ h 77 0 7' in-D fz. S;X.L 2 m m © 7 7 V 7'vm tt{ t ;f t 
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we ! ! CO JJfl irfl ^: ^7 D - - > y b „ m as i a I o-GM 1 t h 1 gM ^ tfv jllfe 7 

V K - ^ >s ^±m m '^mm t R iz- ±t y a - ^ ^ h / b v - iz j: >) m 

rr L JiS . H 1 V # ^ fffl )ia il it H I V S ))S c ct u «s ^ 1- s ^ y ^ □ - 

:^ >'Hn ^ ;1 / W 7' 'J K - "7 1 □ - > t§ „ 

± 0 J: U * y y ;l/ Tc - ;^ !I fc^ v^ T m m ^> T- * -5 As i a i o-GM 1 C 

^ 1" o ^ ± t: h ji St ^ W y U K - v f, n ^ c >: /-i^' /t: ^ n /c. t# b n 

t ^ a 'ft-m a m , 3s m ^ m V 7> b CD b: h tnf- a c m -t 5 ^ ± t h m 

M ^ 7' U K - V CD 
(HBti^iJ 85)TM^IS $ tl/; 8 iiit (D Tc V Z HK492 (I >^ L T , (^SS(5'J 84) 
( ^ 85) CD ffi !: t*^ , t h TNF- a ^ =g U ^ W 7' 'J K - ^ L . 

PBS !; L /c TNF- a [1] 4 © 7 V :i > h ( T i i e r Max Go 1 d. CytRx) 

tU-^L \ vs^tz ') 25 M g ft 5g U 80 B !I ^ /c o -C 2 ib 3 ii H 

T- ft 5g ^ o /c „^ m . M f* a ^ ± ^ 51 E $ tl /c /c tfj , TNF- a it CD c?^ ^ Sg 

c s ft s L . (mi^m 86 ) (I o T ^^ y u k - v ^ ^ u . m {* n 

-I* 0 X CD ^ ^ n - - > U , m TNF- a t: h i gG/ ^ S 4 7' U K 
- V 1 /7 □ _ > If /- ^ 

* BJ T- 51 ffi L ± T CD W . !^ fc^ i t>' !tt til IP (D ^ ^ # % i: 

* CD :5r ^ ^ t: h H '-f^ ^ ^-ij ^ L T . ;i 1^ ^ fi^ ii rS 4: M $: ^ it 6 

* !^ li (I J: ij , iii - ^ !i fg W i{fc ^ * /c li x CD rr i-t ^: ffi L . 
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* B§ i U . /j: < t t 2 M « |>i EH4 il ^ 5gig n T l^ ^ ^tJ- fk 
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iffi JJ< CD 351 (ffl 
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1. ^ ^Tz ^y^m^i^ $^ i> it ^ (DW\ )^ ^ t h MMoyi'^myj &v 
^i T . T si(DXm ■■ 

-b i: O S4 ^ (I i fj ^ ffi A 5a ¥ © l^ |§ /V Itj £ ^ ^ ^ .(;^ ^ § ^,^ 

( b ) m %i m m m ^ K 9)] m (D m m m '.^ X , ttj as ^ ^ si^ ^ § i n 

^ © ^ >t CD M M gp fi . s / X li iu la *g IW] M ^ ;^ a ^ © li l^ fiB (I S * 
1- 5 ^ ^ CO f/f M ® gp !i [5] ^ A !i J; 9 ^ - Y y- ^ > ^- ^ ^ _ ^g, 

if A -r S C t !: ct U , IE f/r M © S{5 ffi !l V - :^ir > i:/' $: -f X ?i , i t>' 

( c ) m m m m ^8. A m (D m m m '-^ is X . mB^mm^i:^ $) ^ it 
(D m }^ (D ^ - ^ > ^- ^ m b tz 3 iiL ii ^ X ^ is ^ tf / ^ {t$i m ^ 

4 ti:' L dt) o 1 11 

5: ^ BU IE ^ S . 

2 . X ( a ) ^5 J: ( b ) S /c ?I O ,m ^ A JS) ^ O ^> M ± 

Jffl ^ 16 ^ L /c m . X 11 ( c ) f7 ^ W * II 1 E «Jc © & . 

4 . 551 ^ ^ tl /c ^ ^ ^ ^ 6 v^ ii -r CD »r >t IS -r S ffl Ji§ a X' 
$) IS * JI 1 IE ® CD ?£ . 

6 . K Iffl m k h Ji; ^ © ij if$3 CD ?a fig T' ^, 5 II * II 4 IE © 0 ^ . 

7 . ^ - y X -r > ^ ^' - X □ > 7 SE ^ij <^ . -Yy- ■< y ^'^ 
^ ^ - © jf A i: ct U B? IB T n ^ 7 IE ^ M ® gp fii (i ^ A ^ ti S IS * il 

1 IE m © :^ & . 

8 . T □ 7 le 5?iJ CD A ^ ti /c g-C {5 (I X ^ ^: ^ -tf L IS * H 2IE «!c CD ^ 
a. 

9 . 5? - y X ^ > ^' ^ ^ - ^ & n ^ &^ '^g^ X m m CD m m be ^: ^ . 
T -< > y ^ ^ - CD ii? A i: ci: 'J iiij IE iiL n ^ 6*1 ^ X m m o 

199 



wo 00/1 0383 

PCT/JP99/04518 

m ffi n ffi M o gp & (c )g A ^ n c, m * II 1 Bi^cDTsm. 

10. an ^ ffi} mm Am m (o mm^i¥^i ^ ^ ij s - Y ^ ^ y ^-^^ ^ 

A i: [5] H§ ii * IN (j iiji A ^ i; . gp ^ &5 ^ ^ 1^ ^ ^- |g 1^ ^ - ^ ^ 

^ - 5: *g fii ,m ^ ^ $ i« IN M (I ^ A L . miz^{tL%^%ff^m^xmn\% 

■It 1: il -i^ L fi^) 6 C i: iij: U . ^ 6^ A P ^ © I?, IS ig ?ij ^ A ^ 

n /c SP C ^= I.N T ^ * ^ ^ S VN ^ £73 ®T it « ^ ^ J: a' / ^ /c.l^ |£ 
^ 4 -tf L i?) ^ It * JI 9 la m CO :6' j£ . 

11 . 15 ^ *i ^ ^ ^ ^> ^ ''Mi ^ © if >t TMt ;b n 6 ±. © T- 5) 
5 at * JI 1 0 12 Ot ® S . 

13. f5]a04!}^7!)^'b KT-$)€)!f*iI12iB®co:6-a. 

a ^ T s {* CD T ^7 ?o n €, t. <^ -C' ^) s IS * j| i ois tsc © ^ s . 

17. gPfitt^Wffi^^P^^iC r e P^i:-^€>fS*J| 9 

18. gP iff ^ 6^ M ^ ^ ^ ^ ® E m le ?|J *J L 0 X P IB JiJ T' * o it * J| 9 IE 

ic © . 

19. ^@ H M ^ X. ^ ¥ © IN Iffl IS ( ESSffl flg ) T' * 6 M * :S 1 IE 
® ® ^ S „ 

20. 1^ *I ^ ^ a m © ^ fi§ *N ^ 7 S i; DT-40ffl T- ^ ^ IS * JI 1 IS ® CD 



a 



21 . ^ ^ i t>- / ^ /cli $5 ff^ i D /c ^ * ^ i,N © ^ J- ^ 
Iffl IS 31 S -r S X 11 ^ f> ^ O ft * JI ] IE CD ^ ft . 

22. '^^^ / ^fz.\t%im-k >^\:. t-^^%yk^Wh d^^f^ ^-^ 
t.' flS CD 31 & ^ - ^ - « ^ ^ ^ s o < ® T- ^ S 11 2 1 IB ic 

23. ^ - ^ - 3S e ^ ^ ffj 3g X- ^ § t# jjj 22ia ic (7) ffi „ 

fluorescent protein) >^ ^ h h ^ <Ti =!- T: h h m ^ ^11 
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25. ^ * ^ ^ ^ i> li CO rr t h Ai^v ^ ^ m>!fim i nmcDy^m. 

CilgRlM^^!! J; i)^^^--^WX-t^z i: i: ct U , t? IE m M ® (z - 

> ^ 1" xm. 

27. I g ( a ) J: t>' ■( b ) ^ m ^ 0) m ^ m ^ X ^ M (D m M ^ ^ ± 
mmm^ L tzm, xm (c) =$: ^T ^ ii * 112612© © 

28. m^(Dmmm^^9bm(Dm\.-mf^f)i, ^ 4 s ^t- 3fe ^ fe f* « vMi 

W>T-^i^l$1-^ t^t^X-*)5lt*JI27iEt£(D;5-jS. 

29 . :^ - -ir' x < > y ^ ^ - 7^ D ^ 7 IE ^ ^ . 1^ - ^ x > i?' ^ 
^ ^ - ® If A ct 'J BU IS 5^ o ^ 7 as ^'J F/r g © gp fi[ <: § A ^ ti ^ It * JI 
26IE$!cO:^S. 

30. X □ ^ 7 SE ® ^ A ^ n gp C ^ ^ 5: ^ -tf L €> If * Ji 291E ^ © 

31. ^ - ¥t ^ > ^' ^ ^ ^ - ft ^ ^ M ^ A P ^ © I? IE JiJ # . 
^ - 'Ir' T > ^' ^ ^7 ^ - CD # A C J: U ml IE gP {5 ft 6*j M ^ A P ^ CD E 

M fifi ?ij )Tr ML (D.^ m iz m X ^ n ^ m m m 2eE m CD 15 m . 

32. & 'It Q*] ,m ^ SI 3^ CD m iSE ^ ^ O ^ - y X -f > ^ ^ ^ - © 
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If A i: [s] n-5 (c * ^ (,> (i ^i-p A m c , 3 ixin ^ m m ^ A m m ^ m v t i> ^ 
^ - ^ m m mm ^ 9i} m CD m m iz m A L , mM3&.n ^6^mi§i xmrn^is 
^ ^ ^ ^ t ji I) , B&nm^-n&m Kmm<Dmmm^^ii>^m 

^ 4 -tf L <S!) S IS * JI 3 1 §S ft CD ^ . 

33. $5 ^ ® ^ * ^ * s ^ 03 ^ ;t ® tMt t> n €> t © T- 
^ it * JI 32sS @ o ^- is, 

34. K ^ *i . * ^ ^5. o l^ (i ^ © it |@ ID M ^ jfil ^ ® ^,^ Si C 
* 515 -r 5 ^ fe © T- tr ^ S 0 t:- * S it * JI 32iE tfe ® „ 

35. gP^^ M 65 A P ^*^-C r e P^T- 113112 IfeO^iS. 

36. SP # ^ W M ^ A g ^ « e 1^ K L c X P m ¥<i T- § If ^ II 3 1 

12 «t © )£ . 

38. 1^ ffi ^ ^ * W ;S v^ IS Tii- ^ 7 ^ y DT-40Siffl as X- 5) i, ft * Ji 26iE t£ © 

O fffl Sa ^ a 1- 5 I S ^ $ b ^ t> IS * JI 26iH « ® 7? i£ . 
40. ^ ^ i 0-'/ ^ /clj;|E^ * b /c ^ .5 v^ ii.?- ©rrit ^ 

«3 IS © 3S iS ^ - :^ - a ^ © % (I g o < t © T- 5 it * JI 3SE «c 

4 1. V - ;^ - a a ? S it .f* il e ^ T' * § IS * II 40iB fic © ^ S , 

42. ^ - - it a ? /i)^' 7^ 7 > ^ 7 ^' ^ * © 11 ^ ^ > /; ^ ( green 

fluorescent protein) il £ ? * V^ (i ^ © gJc ^ {* il ^ T- ^) ^, IS ^ li 40 
IB $£ ® „ 

43. X 11 ( d) {: fc^ O T . [B] m ^ ^ ?J3 ¥ © ;g i> S«] |1§ ib ^ ^ □ -tr ;u ^a: 
ML. 5 □ -tr ;U i: © IS ^ C J: U . Su IE ^ J: / * /cli $5 M «: 4 b 
/c^1-3lt^fef**S^Mi^©rrjt^i:CH0Jifla(C?^AU. ;^^g^T-, CHOJi JIS 

b ^ ^ D t ;U$:i^SS L , ^ 5 ^ Dir ©il!-(i i u , 35 E ffe *5 J: / 

5 /c (i $5 4 b /c ife jfe ^ ^ l,^ (± ^ (73 Igr ^ 5: ffi f4 1" 
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44 . ^it^m^^n^t^ommt^M^^mm (EsmiM) -e * is * n 26se 

45. 9\- ^ ^ it $) ^ It ^ (D m )^ iji \l h li] * T' ^) o li * JM 26ia ^(Dljm. 
T, TiBCDXfi ; 

f-^g|5]mi^K.(iJ: ') ^ -i.nxt i> :l t J: 0 . lu IE m M CD gP fi[ ic V - 4 

(c) luEtifRl^I^A?i)^©i« l.^fafiS(c^bH^T. BuiH^*^fei^*-5 i.^(i-?-cD^;tO^ 
>^'=&BSL/cgPfir(ifcM:^5>^**i ck / ^ /c Mil ^ ^-tf L (?) o IS. 

(d) wiiiCDX^^ ^ t} / ^■ftlUiimi±\^fz^^-^^it$)i\^li.^(Dm}^i^t'^ 
^ D-c;u^f^li L, ft 5 D^r;^^ ©aj^iii U , ijlEcD^^^/ciilsJ^ b/ci^i- 
(e) luiElft: hW]^&-McDmm(Dt$i^ . mm(D^^\i hiit^gof^^^ L/c*Smpi:^M 

47 . xm ( a ) jb^ ct t>' ( b ) ^ m tz (D m m ^ 9)} m (D M m m ^ ± 
mmm^Ltzm. xm (c) o it*ii46istSt®;fg. 

48. m ^ (D m m m. ^ ^ 9}] m (D M m m , ^ i> 9\- ^ m ^ w $> ^ it (d 

49. 5? - y X -r > ^' ^ ^ ^ - A^' T □ p< 7 is ^£ ^ > It ^ - y T ^ > ^ 

^ 5? - © A d J; 'J 15 IE X □ ^ 7 mnii^mmcD^iiLiz m X ^ n i> m^m 

46iE IS CO -S. 

50. X □ ^ 7 ^^^\(Dm ntz^&lZ ^X^^ ^if L /sb ^ mm 49BE it CD 
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1^ ^ _ y - ^ > ^' ^ ^ ^ - (0 jiii A II i ') mtim&n ^mmcDii 

IS @S ?iJ Fir 1 ® S5 i: ® A ^ ^ 11 * jg 46IE ^ CD ^ . 

52. ifin m ^ ^a.^ X ^ m (D mmmm o - ¥ ^ >^'^^^_(^ 
^fA^li]Bt^:^)^l^^i■^iPAm^:.g^5^^ir#^s*]m^Ail^t^il-(:'t6/^/; 

^ - +@ [5] 11 ^ ^ ¥ © iS ^,^ fa Jig {; ^ A L . lu le gf5 ffi ^ ^ ^ p ^ ^ 

<4 ^: ^ ^ -y- L <!t) s 1 t ') . ^ m ffj i& ^ X m m CD mm i)< m X 

tl /c & !I T 51- * ^ ft ^ * o iMi -r ® ^ « ^ ^ fc" J: / ^ /c (i Is 

m i ^ L if) ^ m ^ m i\E 1^ (D :B m . 

53. g ^ ^ ^ 5fe ^ * ^ I'M* ® ^ >^ T' ^T ;b ;n -5 ^ © T' ^ 

s ft * Jg 52iE ® (D :5 . 

54. 15 ^ ^ * ^ ft * ^ IMi ^ O »r V *g ID M ^ ^ ?i) $ © l^ ^ flS (I 

55. AP^i^C r e P ^ T- ^> ^ it * IS 5 1 IE tSc O 7f S , 

56. g(5 ffi !ft ^ &5 la ^ A P ^ ® I? IS IS j^ij L o X p mmx- s> ^mmmsi ie 
ic CO 

57. ismm^ x^imcom^^'mm^^&^^nmm (Esm^) x-^^^m^^m^e 

58. ^§ m M ^ A. a ^ ® » ^^ fffl !S - 7 h >; DT-40^ J3S -C ^) $ W * H 46E Ife (D 

59. ^ ^ « ck / ^ (i $5 ^ % ^ l; * ^ fe {* ^, v^ fi O ®r Jt ^ ^ 
L> Jffl )M -t o I ?M ^ ^ b (I O If 5)^ Ji 46iS © © :& ?£ . 

60. ^^i^^a/ttzit%imi±[:,tz^^Uk^i;^$>?>iUi^<Dm>^i^ 
vmm(Dmmi>^ . - :^ -mb^ (D^miz < t © x- ^) 5 is ^ n saie © 
tD . 

61. - ti -mB'rf)^mmm^mi^']'x- & ?>m^meoii^cD:&m, 

62. ^-;^-iia?*J7f7>i?7yS*ro,#fem5t^>^^^M (green 
fluorescent protein) iS G ? ^ S l^ (i ^ to IS Jg ? T- ^ ^ .!§ >)< H 60 
SE ® to ;^ . 

63. am id) C fc^ ^,^ T . (Hj $11 ^ A 5iJ ^ (O l^ ;N1| IJa 5 /7 D -t # 

204 



wo 00/1 0383 PCT/JP99/0451 8 

, ^ ^ □ ir ;^ i: £0 iii ^ ;i ct U . m %i X 9k is J: W / ^ /z ii 'Bm ^ 
/c ^1- ^ Si fe f* * 4 iMi ^ O 05t n ^: CHOiffl 3S A L . HX X' , a^CHOMJlS*^ 
hS.^n-tAii^mL. B^5^'D-t;Ui:(Dli^(iJ;'J. m s'i X !k iS J: U / 

flS i; A ^ -tt 6 si * JI 46ia «!c 0 „ 

64 . b h Si S * ® iM fl§ H ^ /c E ^ fl§ S ^ 0 IS « Iffl T' ^ €) II * 

65. h h Si t) Eb * 0 ^fi *^ it ^ /c (i fiic f* ^ * (7) t§ « iiffl as T? ^ 5 11 * 

ii46ia$!t © s . 

66. hSitlS*©aefl&A^ gSit**(DlSM^|iffl!&T'^)Sft*il46EI5c 

67. ^'t-^^fe^4i*^iMi^0Efrin7i^'t hS5feT'$)SII*Ji46iE«!t©;5"?£. 

■r 5 n Mi !^ . 

69. ^ ^ (I i: U i b /c §^ fei^iSf it *^ 

( i ) - :b - m B is V 5- u ^ 7 mm . is ^ Xf / t tz li. 

( i i ) mffam^ ^mm (Dmmmn 

t (DX $) h m 6812 |g ® fc h E) t) . 

70 . © ^ 9^ ft {* * o iMi ^ CD St >t CD © $£ )^ C ct U ^ C /c,m ^ ^ 

71. 

( i ) -7 - - ® ? ck t>' X O ^ 7 id . *D J: a' / * /c (i 

( i i ) ^iiL^ ^ff^m^ ^mm (D mmmm 
i^-t t (Dx- $} hm^m 70fE ii © 1^ t h sij !fe . 

72. M^^^*^fe{*©«^A\ t hSit)iSifla®^|^(;fcn^T343£ L/c tfDT'^-5 
ll#Jl70iaS!c£D|f t hSljf^. 

73. ha*T'^)5g|*Jl70E$)tW^^t: hSIJiiao 

74. ,m^^^3?5%fe{*A-''H h 1 4 ^^fef^ii: t h 2 iri^fef4^i5l^T-^SB|.1^Jl70sSI£ 

(Dll^t: hSJti. 

75. ,mj^^^1-jfe^fe{*;i^'t h 1 4^Uk&i^ti t h 2 2 #^?ife{*:|i|i|^T-^.5,m*Ja70E 
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II 70ia n If t h m^. 
Ji 70iE «c If t h m^. 

78. v^^T-SSIi^JlTOieitCDIf t: hllj!^, 

79. ^S§^T-S)6li-*Jl70iE@®|f k htijif^^ 

80. ->T'*oig*iM70ia@cr)|f k h iijife, 
.81. t: >y t^'T-$)5lt*Ji70iE@®|f k hat). 

82. -ii^T'^SIf *Jl70ie$ic£O|f k hlS^^ 

83. -7 h U T'^)^!t*II70ia«©|f k hlijil^, 

84. m^^t$y^^^>,i.x(Dm)^(DX X tf / t fz iilsMil J: U^U/cM^^^fe 

( i ) V - - il e ^ i t>' X O ^ 7 12 ^ij ^ fc^ ck t/ / ^ /c (s; 
( i i ) g|5 ia S 6^ m ^ ^ ^ (D E IS SE ?ij 

t^MXii^. *^ o . t h ^ CD < t, - © ^ ^ ^a: ^ O |tj |£ |£ ^ ^ 
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SEQUENCE LISTING 
<110> KIRIN BEER KABUSHIKI KAISHA 

<120> Method for Modifying Chromosomes or Fragments Thereof 
<130> PH-681-PCT 

<150> JP 10-236169 
<151> 1998-08-21 

<160> 108 

<170> Patentin Ver. 2.0 

<210> 1 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 1 

tggaaggtgg ataacgccct 20 

<210> 2 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 2 

tcattctcct ccaacattag ca 22 

<210> 3 
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<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

gcaatcggtc tgccggaaga 

<2]0> 4 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

ttggatcact ttggacccag 

<210> 5 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

ctctcctgca gggccagtca 

<210> 6 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 6 

tgctgatggi gagagtgaac tc 

<2]0> 7 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

agtcagggca ttagcagtgc 

<2]0> 8 
<2]1> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gctgctgatg gtgagagtga 

<210> 9 
<21I> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

tggtggctga aagctaagaa 
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<2]0> 10 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 10 

ccagaagaat ggtgtcatta 20 

<2]0> 11 
<2]1> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

tccaggttct gcagagcaag 20 

<210> 12 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220>- 

<223> Description of Artificial Sequence: Primer 
<400> 12 

tgtagttgga ggccatgtcc 20 

<210> 13 
<211> 20 
<212> DNA 

<2I2> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ccccacccat gatccagtac 20 

<210> 14 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gccclcagaa gacgaagcag 20 

<210> 15 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

gagagttgca gaaggggtga ct 22 

<210> 16 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

ggagaccacc aaaccctcca aa 22 
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20 



<210> 17 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

ggctatgggg acctgggctg 

<2i0> 18 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

cagagacaca ggcacgtaga ag 22 

<2I0> 19 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 19 

ttaagggtca cccagagact 20 

<210> 20 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 

<400> 20 

tgtagttgga ggccatgtcc 

<210> 21 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 21 

caaaaagtcc aaccctatca 

<210> 22 

<2]1> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 22 

gccctcagaa gacgaagcag 

<210> 23 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 23 
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icguccigi cgaggaigaa 20 

<210> 24 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

tcactccgaa gctgcctttc 9q 

<210> 25 

<211> 21 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 25 

atgtacagga tgcaactcct g 21 

<210> 26 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

tcatctgtaa atccagcagt 

<2i0> 27 
<211> 20 
<212> DNA 
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<212> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 27 

gatcccatcg cagctaccgc 

<210> 28 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 28 

ttcgccgagt agtcgcacgg 

<210> 29 
<21I> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 29 

gatgaactag tccaggtgag tt 

<210> 30 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 30 

cclitiggci tciacicctl ca 

<210> 31 
<211> 20 
<212> DNA 

<212> Anificia! Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 31 

atagagggta cccactctgg 

<210> 32 
<211> 20 
<212> DNA 

<2]2> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 32 

aaccaggtag gttgatatgg 

<210> 33 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 33 

aagttcctgt gatgtcaagc 

<210> 34 
<211> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 34 

tcatgagcag attaaacccg 

<210> 35 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 35 

tgtgaaggag gaccaggtgt 

<210> 36 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 36 

tgtaggggtt gacagtgaca 

<210> 37 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 37 

ctgagagaig cctctggtgc 

<210> 38 

<211> 20 

<2I2> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 38 

ggcggttagt ggggtcttca 20 



<210> 39 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 39 

ggtgtcgtgg aactcaggcg 20 



<210> 40 

<211> 20 

<212> DNA 

<212> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 40 

ctggtgcagg acggtgagga 
<210> 4! 
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<211> 20 

<212> DNA 

<2I2> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 41 

gcaicctgac cgtgtccgaa 20 

<210> 42 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 42 

gggtcagtag caggtgccag 20 

<210> 43 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 43 

agtgagataa gcagtggatg 20 

<210> 44 
<211> 20 
<212> DNA 

<212> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Primer 
<400> 44 

gtigigctac tcccatcact 

<210> 45 
<211> 2] 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 45 

ttgtatttcc aggagaaagt g 

<210> 46 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 46 

ggagacgagg gggaaaaggg 

<210> 47 
<211> 27 
<2]2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 47 

atggactgga cctggaggrt cytctkc 
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<210> 48 

<211> 27 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 48 

atggagyttg ggctgasctg gstttyt 27 

<210> 49 
<2]1> 27 
<212> DNA 

<2]2> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 49 

atgrammwac tktgkwbcwy sctyctg 27 

<210> 50 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 50 

cagaggcagt tccagatttc 20 

<210> 51 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 51 

tgggatagaa gttaiicagc 

<210> 52 
<211> 27 
<2]2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 52 

atggacatgr rrdycchvgy kcasctt 

<210> 53 
<211> 28 
<2]2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 53 

ccaagcttca ggagaaagtg atggagtc 

<210> 54 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 54 

ccaagcttag gcagccaacg gccacgct 
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<210> 55 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 55 

ccaagcttca gaggcagttc cagatttc 28 

<210> 56 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 56 

gggaattcgg gtagaagtca ctgatcag 28 

<210> 57 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 57 

gggaattcgg gtagaagtca citatgag - 28 

<210> 58 
<211> 28 
<212> DNA 

<212> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

gggaattcgg gtagaagtca cttacgag 25 

<210> 59 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 59 

accttcatcg tcctcttcct cctgagcctc ttctacagca ccaccgtcac cctgttcaag 60 

<210> 60 
<211> 60 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Probe 
<400> 60 

igaigctgca ccaactgtat ccatcttccc accatccagt gagcagitaa catc.tggagg 60 

<210> 61 
<211> 22 
<2I2> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 61 
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ciggggtgag ccggaigtti ig 



22 



<2]0> 62 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 62 

ccaacccagc tcagcccagt tc 22 

<210> 63 
<211> 36 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 64 
<211> 36 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Prinier 
<400> 64 

gggcgcccag ctgcctaggg agctcccatg gttcga 36 

<210> 65 
<211> 33 
<212> DNA 



<400> 63 



aattcccgcg ggtcgacgga tccctcgagg gtacca 



36 
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<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

tcgaactagt aggagaagtg aacttgagga ggc 

<210> 66 
<211> 31 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 66 

tcgaactagt gattcagtga tgctgtgcag g 

<210> 67 
<2I1> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gagagttgca gaaggggtga ct 

<210> 68 

<211> 22 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 68 

ggagaccacc aaaccctcca aa 22 

<210> 69 
<211> 24 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 69 

gagctgcaag aactcttcct cacg 24 

<210> 70 

<211> 28 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 70 

atgactctaa ggcaggaaca tctgtacc 28 

<210> 71 

<211> 20 

<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 71 

ctgcgtgtgt aatcgtgtcc 20 

<210> 72 
<211> 20 
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<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 72 

tctgctgtga gtgaacctgc 

<210> 73 
<211> 20 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 73 

aggaggcacc ttggataagc 

<210> 74 
<211> 22 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 74 

tcactctgac ccacgataca gc 

<210> 75 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Sfi I linker 
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<400> 75 

ggccgcwgcg gcc 13 

<210> 76 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 76 

tcgaggtacc gtgagaacaa gacagagaat gagggagg 38 

<210> 77 
<211> 38 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence iPrimer 
<400> 77 

tcgaggtacc taatgcagag gctctttggt gtacttgg ' 38 

<210> 78 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 78 

tcgagaattc agtagctggc actatctttt tggccatc 38 

<210> 79 
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<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 79 

icgagaattc ggagaaagaa cacacaagga cicggic 

<210> 80 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 80 
gcccgggc 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 81 

tcgaggatcc gatagagaga ttgtcttaaa tgggtggg 

<210> 82 
<2I]> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence :Primer 
<400> 82 

tcgaggatcc aacagctgga actcataaaa gcatagc 

<210> 83 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 83 

tcgaggatcc ctttagtgaa ggcaaaggaa gggacactc 

<210> 84 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 84 

tcgaggatcc tgtaaagggg tagcctgtcc tctttcatg 

<210> 85 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 85 

cacatgacaa gagctcagcg 



PCT/JP99/045,8 

<210> 86 
<211> 2J 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPriraer 



21 



23 



<400> 86 

tctgacttcc tcatgagagc c 

<210> 87 
<21]> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rPrimer 
<400> 87 

tggatgtatc ctgtcaagag ace 

<210> 88 
<211> 22 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPrimer 
<400> 88 

cagacactct atgcctgtgt gg 22 

<210> 8S 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Primer 



<400> 89 

gccctcatgg aaatctcctg gg 22 

<210> 90 
<211> 22 
<212> DNA 

<213> Artificial Seouence 



<220> 

<223> Description of Artificial Sequence :Primer 



<400> 90 

gcagcaacag atggaaggcc tc 22 

<210> 91 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 

<400> 91 

gaacagaaag ccactcttgc tttccat 27 

<210> 92 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPrimer 



<400> 92 

accgagctgc aagaactctt cclcac 26 
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<210> 93 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 93 

ctctcctgca gggccagtca 20 

<210> 94 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 94 

tgctgatggt gagagtgaac tc 22 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 95 

tggaaggtgg ataacgccct 20 

<210> 96 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



28/32 



wo 00/10383 



<220> 

<223> Description of Artificial Sequence:Primer 
<400> 96 

tcattctcct ccaacattag ca 

<210> 97 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerPrimer 
<400> 97 

tcctcttttt ccttcctttg cctc 

<210> 98 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 98 

attattttgg gcgttgcgtg g . 

<210> 99 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 99 
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aglgagaiaa gcagtggaig 

<210> 100 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 100 

gttgtgctac tcccatcact 

<210> 101 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Priraer 
<400> 101 

gagagttgca gaaggggtga ct 

<210> 102 
<211> 22 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 102 

ggagaccacc aaaccctcca aa 

<210> 103 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 
<400> 103 

atagcagctt tgctccttcg 

<210> 104 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 104 

ttctctcctg cacatagccc 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer 
<400> 105 

agtgagataa gcagtggatg 

<210> 106 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 106 

gttgigciac tcccatcact 

<210> 107 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Primer 

<400> 107 

tggaaggtgg ataacgccci 

<2I0> 108 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Pr imer 
<400> 108 

tcattctcct ccaacattag ca 

mm^ 5 9 ct t>' 6 0 (i. yn- -/(Digm^ii ^ ^.t. 

iEJ'J#-t 7 5 li, Sfi IV yti-(Di§,mmil^^t. 

mm^soit. srf IV >:^-(Di§,mmn^^st. 
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